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Yarway Impulse Steam Traps on refinery tracer 
lines, discharging into a common header. 





Steam Trap &— for Tracer 


@ FREE BULLETIN 
ON STEAM TRACING 
If you'd like to have a 
new, helpful 8-page 
bulletin dealing exclu- 
sively with trapping 
steam tracer lines, write 
for “How to Steam 
Trace"’. It's free! 


= Line Service 


The Yarway '4”’ No. 20-A Impulse Steam Trap is known 
throughout the processing industries as the right trap for steam 
tracer lines. The No. 20-A is especially designed for efficient 


handling of tracers, steam main drips, and other light condensate 
loads. 


Small size, light weight, stainless steel construction, only one 
moving part, maintenance of high even temperatures, and resis- 
tance to freeze-ups are distinctive Yarway Impulse Trap features. 
Well over a million Yarways proved by performance. 


Yarways are available through 270 convenient Industrial Dis- 
tributors. Write for name of one nearest you. 


YARNALL-WARING COMPANY 128 Mermaid Avenue, 
Philadelphia 18, Penna. 


impulse’ steam trap 


The Impulse that revolutionized steam trapping 20 years ago. 
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A Quick Look 


at This Issue 





These handy digests permit checking [V/] 
the articles you want to read first. 


NATURAL GAS: A Special Report on Its Uses 


Who Will Pay Top Price for Natural Gas— 
Chemicals or Fuels? . . . When will it be more 
economical to make chemicals from other fuels? At 
what price will natural gas price itself out of the pic- 
ture? For answers to these and other questions, turn 


to Page 100. 


What’s Ahead for Liquefaction . . . Growing 
[] interest in natural gas liquefaction and rising fuel 
costs seem to go hand in hand. In many areas of the 
world there is economic justification for this type of 
fuel. The process techniques, materials of construc- 
tion and the mechanical problems can be solved. Com- 
mercial installations could come within the next few 
years. Turn to Page 105. 


Is Ethane from Natural Gas Economical? .. . 
[| The answer could be YES! 
ments are moderate. 


Investment require- 
Standard processes can do the 
job as well as several new processes. If your gas stream 
is ethane rich, study this article 


of increasing your plant profits. 


carefully for a method 
Turn to Page 108. 


Multicomponent Flash Calculations . . . Can 

be made easier than the regular trial-and-error 
methods. This one gives you good results in less time 
and covers almost every condition. You'll like this one 
on Page 113. 


How Metals Behave at Low Temperatures 
LJ - « « Here’s the reason some of the properties of 
metals are improved at low temperatures while others, 


such as ductility, may be impaired. Ferrous metals 


Please Turn Page => 





A Quick Look at This Issue. . . 





exhibit a sharp loss in ductility at low temperatures 
while pure, face-centered, cubic metals such as copper, 
aluminum, nickel and lead are unaffected. For com- 


plete details, turn to Page 119. 


Automation Today (Part 13) . .. This ex- 
[] ample problem uses a shell and tube exchanger 
to show how analog computers can stimulate refining 
processes. The equations and electrical circuits are 
given to make it easier for you to apply the same 
principles to other processes. Turn to Page 125. 


Working Pressure for Tanks . . . Here is a 

handy nomograph for determining the working 
pressure of hammer-welded steel tanks. To have it for 
your engineering files, turn to Page 128. 


Alloy Electrical Material May Be Cheap!.. . 

Where there is a need for continuous service, cor- 
rosive-resistant electrical materials can be economic- 
ally justified. Stainless costs 6 to 8 times as much as 
galvanized steel, and bronze costs 4 to 5 times as much. 
This article tells how you can use these materials and 
save money. For complete details, turn to Page 129. 


New Ideas to Improve Gasket Performance 
LJ - « « The easily replaceable packing and gasket 
can be made to stand up to the serviceability of the 
equipment itself to insure continuity of operation. 
These case histories tell how to get that insurance by 
engineering your gasket problems. For complete de- 
tails, turn to Page 131. 


Predicting V-L Equilibrium Data ... The 
e method presented here will yield V-L data for 
cases that are not available in the literature nor easily 
obtained experimentally. This method works well for 
multi-component mixtures and can be adapted to 
your computer program. Page 135. 


Modern Design of Steel Columns... Here is 
[] a new approach to column design for the cases 
where a moment is applied at the same time the 
column is loaded axially. For complete details, turn to 


Page 140. 


Select Your Pumps By Specific Speed .. . 
And do it faster, of course. Use this method of 
specific speed to check your process design as well. 
This is another slide-rule saver for your note book. 


Take a look at Page 145. 


Calculate Condenser Pressure Drop... 

Actual test data in a heat-transfer pilot plant 
and a special isothermal test unit were used to de- 
velop a new empirical correlation, Using this correla- 
tion as a basis, the pressure drop during condensa- 
tion in two-phase downflow condensers can be calcu- 
lated. Apply this method to your design problems, 
turn to Page 147. 


Thermo Data for Petrochemicals, Part XXIll 
UJ - « » This part covers the chloroethanes, These 
data are wrapped up in a neat bundle in one con- 
venient article. You’ll want this kind of information 
for future reference. Clip this one for your working 
file... Page 155. 


Is Underground Storage Competitive? . . . 
Cost of construction of both aboveground and 
underground storage are given directly from charts. 
Points of economic competition can be readily picked 
off. Here are data for rapid cost estimation. Turn to 


Page 160. 


How to Predict Gravity Flow Rates... This 
CJ review of the published quantitative data, with 
developed equations, illustrates the use of the flow 
rate correlations. Problems associated with minimiz- 
ing segregation and maintaining uniformity of dev n- 
flow are discussed. Check your assumptions for dipleg 
and standpipe design with these charts and equa- 
tions. Turn to Page 162. 


Five Steps to Better Training . . . Psychological 
[] studies have determined that concentration on 
five specific areas can markedly improve any training 
program. For a complete report on these training 
“boosters,” plus a helpful chart of “do’s and dont’s” 
for training instructors, turn to Page 223. 


How to Use Job Evaluation . . . Contrary to 
7 popular belief, you do not need a consultant to 
set up an efficient job evaluation program. All you 
need to do is follow this step-by-step procedure as 
outlined by a well known industrial relations author- 
ity. Turn to Page 225. 


How to Organize for Safety (Part 10)... 
If you are planning to start a new safety effort 
or re-vamp an old one be sure to check the suggestions 
offered here by one of the nation’s top safety author- 
ities. You will find all the basic essentials you need 
to organize an effective safety program starting on 


Page 237. 
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In ‘57 It's November 


WE’VE BEEN KEEPING RATHER QUIET 
about our 1957 Petrochemical Handbook—quiet but 
real busy. But now’s the time to start a talkin’ because 
we don’t want you or any of your friends to miss it. 
And in °57 it’s going to be in the November issue. 

Tom Ponder, PR’s petrochemical editor, figures 
the Handbook will set a new record for size. The 
Refiner has never undertaken a special that caught 
on more quickly than the Petrochemical Special 
Issue, heretofore usually appearing in December, but 
this year scheduled for November. 

This is our Fifth Annual Petrochemical Issue and 
our third Handbook. (In alternate years a supple- 
mentary issue called the Petrochemical Developments 
Issue is presented.) Anyhoo— 

A new high as to content value also is confidently 
predicted. In addition to the important regulars that 
make up the backbone of the petrochemical industry 
we have some really outstanding newcomers. Ap- 
proximately 90 processes, the flow charts in blueprint 
style, will be presented, each with a succinct but ade- 
quate description. It’s a volume that every process 
man will want to hold onto; so in addition to being 
sure that your subscription has not lapsed, why not 
suggest to some of those easy grabbing friends of 
yours that now’s the time to send in subscriptions of 
their own? Then they won’t have to organize any 
raiding parties. 

We're really anxious for the processing world to 
see what we have for them in our next month’s issue! 


Part of Their Job 


WE PROBABLY WON’T BE TELLING our 
own processing engineers anything new when we re- 
port that a recent survey of engineers by Tide re- 
vealed “that the reading of industrial advertising 
saves time and money for their companies simply 
because advertising speeds up the process of finding 
out about new products, materials and processes.” 

Tide had asked questions of “22 of the country’s 
leading industrial engineers” and they were unani- 
mous in this view. 

Every one also agreed that technical engineering 
advertising gives them information about important 
products which is not available through general ad- 
vertising. “Significantly,” says Tide, “most of them 
think advertising should precede calls by salesmen.” 

As indicated, we’re not surprised at these findings. 
Nearly every time our editors get with groups of 
engineers they sound them out on this matter and 
almost without fail the answer boils down to this: 
“Sure thing. I check PR’s ads as closely as I do the 
editorial content.” One or two have even told us 
that they read the ads first! 


Item of Interest—Our Circulation Department re- 
cently told us something of interest that’s worth re- 
peating here: There are more PerRoLEUM REFINER 
subscribers now in Japan than in any other country 
except the U. S. We had none there at the close of the 
war; so it’s jumped from 0 to 835 in about 10 years! 





CHAPMAN 


3-PIECE 
Tilting Dise Check Valve 


When and if the time comes, it’s as simple as ee4 just remove the center section 
this. You remove the studs between inlet and 
outlet section. You slip out the whole center. . . 
the working section . . . as a unit. You repair 
it or replace it and you have a valve as good as 
new in almost no time. It’s the quickest, lowest- 
cost fix in valves. 











Of course, with this 3-piece valve you get all 
the exclusive advantages of the Chapman 2- 
piece Tilting Disc Check Valve. You get fast, 
quiet operation. No flutter. No slamming. No 
banging. You get no scraping or wear and tear 
on disc or seat. You protect your whole valve 
system and keep your maintenance low. 























If you don’t have complete information on 
this and other Chapman Tilting Disc Check 
Valves, write for it, today. We’ll get it into your 
hands, fast. 





The Chapman Valve Manufacturing Co. 
INDIAN ORCHARD, MASS. 


For more data on advertised products, use Readers’ Service Cards, last page. PETROLEUM REFINER—YV ol. 36, No. 10 





EDISON’S OMNIGUARD 
continuous temperature 
monitoring offers 

absolute dependability 


Can be supplied for any type of annunciator or telemetry system SPECIFICATIONS: 
Edison has the answer to prohibitive pumping station and plant shutdown due Voltage: A268 welts, 68 cycien 
to motor, generator or pump bearing failure. It’s Edison's Omniguard, Cones Grain: 23 VA moxinum 
devised to detect and warn of excessive temperatures well in advance of pen ee 
danger points with absolute dependability. The use of Omniguard means the volts 


saving of thousands of dollars in downtime and maintenance man hours. External alarm: 1 per monitor. 
Contact rating 150 


Here’s how Omniguard works: easy-to-install resistance temperature detectors watts or 3 amp. 
are inserted into the equipment to be monitored and are wired directly non-inductive load 
into the central control unit as one leg of a simple Wheatstone bridge circuit. 

No electronic circuits, moving parts, adjustments, or maintenance is 

involved in this fail safe instrument. As soon as a temperature rise 

occurs the mechanism is automatically shut off and an annunciator of any 

type (proximate or remote including telemetry) signals the warning. 


Omniguard can monitor from four to four hundred points with the simple 
addition of building block units; each point is independently circuited 

so that Omniguard continues to monitor if other points are shut down. 

Critical temperatures exist everywhere in the petroleum industry — from 
remotely unattended pipeline stations to catalytic “crackers,” where 
processes are in motion, or where machinery is in operation. Learn how 
Omniguard can save you money initially — costs less than any other system 
available — and thereafter — eliminates downtime, maintenance 

and manual inspection of equipment. 


Write and tell us about your particular temperature monitoring problem. 


Thomas & =) ee 
EDISON 
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Pride that Pays Of 


Kellogg’s plant people at Jersey City showed justifiable pride in 
their work when they modified this familiar sign in the company’s 
railroad siding.* On its way to a major chemical company, the 
Masterweld unit is one of the largest heat exchangers ever built. 
Whether your heat transfer requirements need specially designed 
giants like this or standard type units, the personal pride of Kellogg’s 
personnel in their designing, engineering, and fabrication pays off 
in longer and more satisfactory service for Kellogg’s customers. 


FABRICATED PRODUCTS DIVISION 


THE M.W. KELLOGG COMPANY 


711 THIRD AVENUE, NEW YORK 17, N.Y. 
A SUBSIDIARY OF PULLMAN INCORPORATED 


The Canadian Kellogg Company Limited, Toronto e Kellogg International Corp., London e Kellogg Pan American Corp.. New York 
Societe Kellogg, Parts e Companhia Kellogg Brasileira, Rio de Janeiro « Compania Kellogg de Venezuela, Caracas 


*With apologies to Nationa /Safety Council Inc. for the temporary defacement 
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HOW ead is used to contro! corrosion 
in Titanium Dioxide Production Equipment 


TiO. is not corrosive. But H.SO, is 
a real metal-eater .. . first on the 
attacking line in the production of 
TiO». 


First on the defensive line, however, 
is lead, dependability itself when it 


Starting with digesters, where ilmen- 
ite ore is treated with sulphuric acid, 
lead is a steady defender ...as lining 
for vessels and tanks, valves and pumps, 
in heating and cooling coils, in centrif- 
ugals and filters. It is used in combina- 
tion with steel, concrete, wood or brick 


° 
ul 
i] 
° 


comes to combating many corrosive 
chemicals. 


Lead reacts on contact with H.SO, 
and other “corrosives” to form an in- 
soluble, impermeable film. This film 
adheres to the metal surface... stop- 
ping or slowing down further reaction 
or attack. 


in many of the steps in the manufac- 
ture of TiOs. 


And bear this fact in mind: the use 
of lead cuts down-time. Lead lends itself 
to prompt, low-cost repairs. In case of 
leak or lesion, the affected area may 
be fixed quickly, with minimum loss of 
production. And... 


...When you think of Lead... 
think of National Lead 
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National Lead’s long experience in bringing 
lead and steel together .. . in acid-handling 
lines, in complex, massive process, storage 
and shipping vessels . . . is at your service. 
When lead and steel are bonded together in 
this equipment, the union is stronger than 
lead’s tensile strength. Cracking of the lining, 
due to vibration, pressure and rapid cyclic 
temperature changes, is held to a minimum. 
Creep is virtually eliminated. 


Perhaps lead can save you money. Contact 
National Lead Company, Lead Lined Prod- 
ucts, 111 Broadway, New York 6, N. Y., for 
information. 


For more data on advertised products, use Readers’ Service Cards, last page. 





Buy the one tube steel with the longest 
tube life per dollar: Ask the experts! 





HE Timken Company makes 22 different high- 
temperature tube steels to help you solve your heat, 

pressure, corrosion and oxidation problems. But only 
one analysis really fits your particular needs, gives you This month's report is on: @ 
maximum tube life per dollar—your best life/cost ratio. = 
To find this one, right analysis, ask the experts! DM STEEL 

Timken Company metallurgists are recognized author- 
ities on high-temperature steels. They have over 20 
years of experience backing them up. They'll put this 
experience to work for you, study your specific require- 
ments, recommend the ove tube steel that fits them— 
most economically. 

You can be sure, too, that the analysis of Timken® 
steel you get will have uniform high quality. Because 
the Timken Company makes its own fine alloy electric 
furnace steels, it can maintain rigid quality control from 
melt shop through final inspection. 

Timken Company metallurgists will be glad to help 
you solve your tube steel problems. Ask the experts! 
The Timken Roller Bearing Company, Steel and Tube 
Division, Canton 6, Ohio. Cable address: ‘““TIMROSCO”. 





Special electrolytic extraction equipment helps separate inclusions, to give steel maximum cleanliness. 


TIMKEN=STEEL 


TRADE-MARK REG. U.S. PAT. OFF 


See the next Timken Televent hour, "The Innocent Years” over NBC-TV, Thursday night, November 21st. 


For more data on advertised products, use Readers’ Service Cards, last page. PETROLEUM REFINER—V ol. 36, No. 10 
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The variety of work which Sun Ship's inte- 
grated shops produce for use by industries 
on land and sea brings a matching variety 
of shipping problems. 


Our facilities for tidewater shipment are 
used to economical advantage on many of 
the massive structures that go into the 
making of the nation’s petroleum and 
chemical industries. The barge shipment 
of tower and shed row baffles, shown 
above, is a good example. 


And of course—when shipment by land is 


* 


standard procedure: VERSATILITY... 


necessary—Sun Ship rigging and routing 
find the ways and means to handle such 
items as large-diameter columns by 
rail and truck. 


It’s all a part of the versatility which forty 
years’ experience has made part of 
“standard procedure”’ in service of its 
customers. 


Our Sales Engineering Department would 
be glad to use its experienceinhelping you 
overcome any problem of construction or 
shipment that faces you. Write 


Sun 


SHIPBUILDING & DRY DOCK COMPANY 





ON THE DELAWARE (SINCE 1916) cuester, Pa. 
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BLAW-KNOX has what it takes—to provide these products and services 


Large chrome moly pipe being readied for ship- 
ment to new generating station. Making a right 
angle bend followed by a 24 degree, 18 foot bend in this 


of computing stresses in power piping systems is now 
available to consulting engineers, companies, and in- 
dividuals responsible for the design of power piping 


heavy 27! inch chrome moly pipe required all the 
skill and modern facilities of the Blaw-Knox power 
piping shop. Before shipment, piping is heat-treated 
and ultrasonically tested with a radar-type device for 
detection of any defects. 

A new Blaw-Knox ‘6 x 6” Flexibility Matrix Method 


systems. By the use of an electronic computer this 
method cuts calculating time from months to a day; 
assures full accuracy to six significant figures; and has 
no limitations on the complexity of the system. Write 
for further information about our new “6 x 6”’ Flexibility 
Matrix Method. 


4Two-way control over movement of 
piping is provided by Blaw-Knox func- 
tional spring hangers with the patented 
internal swivel action—shown in this 
modern outdoor generating station. Our 
experienced engineers are available to both 
design and make recommendations for 
your hanger requirements. To get full 
information, write for Catalog No. 54. 


Each year serious fire strikes one} 
out of every seven manufacturing firms 
in this country. Be safe. Let a Blaw-Knox 
fire-protection engineer study your needs 

and explain how you can pay for the 
system on our lease or deferred payment 
plan. To get more information send for 
Bulletin No. 2426—‘Fire Can Destroy 
Your Business.”’ 


BLAW-KNOX COMPANY 


Power Piping and Sprinkler Division 
829 Beaver Avenue + Pittsburgh 33, Pennsylvania 
Complete facilities for prefabrication and erection of piping systems for all pressures and temperatures 


... complete line of standard and custom-engineered pipe hangers, supports and vibration eliminators 
... complete line of automatic sprinkler systems for standard and special hazards 


12 For more data on advertised products, use Readers’ Service Cards, last page. PETROLEUM REFINER—V ol. 36, No. 10 





When you plan for a reliable 
source of hydrogen, take advantage 


of this experience: 


we deat 
——" 2.2" ae 


Sore ae ee — -- 


se; 


More than 50 hydrogen plants 
have been built by Girdler 


In your search for experienced engineer-constructors to 

provide dependable hydrogen facilities, let these facts guide you: 
Girdler has built most of America’s hydrogen plant capacity installed during 
the past ten years. Big and small . . . for low-purity or for 

high-purity hydrogen . . . these plants provide undisputed evidence of Girdler’s 
know-how and ability. Call or write us for complete information. 


tte GIRDLER Compo, 


A DIVISION OF NATIONAL CYLINDER GAS COMPANY 
LOUISVILLE 1, KENTUCKY 


GAS PROCESSES DIVISION . . . Design, Engineering, Construction of Hydrocarbon Processing Plants, Gas Producing Plants, Chemical Plants. Specialty Cotalysts 
Offices: New York, San Francisco 
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FIRST FOR LASTING QUALITY 
































Full range of copper-base alloys 
for every application. 


Vast background of application engineering 
i to assist in proper alloy selection. 


Complete control of quality throughout 
every step of manufacture. 


; 


= 


"MMi DODGE C0?2:2 


CORPORATION 


SALES OFFICES: Ationto, Birmingham, Alc., 
Boston, Buffalo, Charlotte, Chicago, Cincinnati, 


Cleveland, Dallas, Detroit, Fort Wayne, 
Greensboro, N. C., Houston, Jacksonville, 
Kansas City, Mo., los Angeles, Memphis, 
Milwaukee, Minneapolis, New Orleans, 
New York, Philadelphia, Pittsburgh, Port- 
land, Ore., Richmond, Rochester, N. Y., San 
Francisco, St. Louis, Seattle, Washington,D. C. 
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you can meet any lubrication specification if ‘you 


BLEND WITH ENJAY PARATONE® 


(VISCOSITY-INDEX IMPROVERS) 


Base stocks blended with Enjay Paratone can be compounded into lubricants combin- 
ing cold-weather quick starting properties with high temperature, low consumption 
characteristics. These lubricants are all-season oils, featuring improved gas mileage. 
More and more refiners and blenders are relying exclusively on Paratone to produce 
the high “VI” required in these all-season oils. 


Through years of intensive research and development work with automotive manu- 

facturers, Enjay has developed the only complete line of high quality additives 

(Paramins®) that can assure maximum performance characteristics. Why not let this Pioneer in 
experience and know-how work for you? Write, wire or phone the Enjay Company. Petrochemicals 


ENJAY COMPANY, INC..15 WEST Sist ST., NEW YORK 19, N. Y. 


Akron Boston Chicago + Detroit * Los Angeles * New Orleans + Tulsa 
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SNAP*ON makes a 
measurable difference in 
heat loss...and initial cost... 


... because this one-piece pipe insulation molded 
of fine glass fibers has no equal in thermal effi- 
ciency for cold and heated piping and no equal 
for low applied costs. 


With Snap*On you can actually measure the 
difference in... 


1. Lower operating costs due to greater insulat- 
ing efficiency. 


2. Lower material cost because less wall thick- 
ness is required to do an equal or better thermal insu- 
lation job than other pipe insulations. 


3. Labor savings in installation range from 10 to 
50% compared to other insulations. 


One-piece sections of Snap*On are also light 
weight, won’t break and they snap on the pipe 
with one easy step. Available in single cylinders 
with one seam for all pipe sizes to 33”, plain, for 
field application of jacket, or with factory ap- 
plied canvas, vapor barrier or weatherproofing 
jackets. 


Let one of our sales engineers make a Thermo- 
Economic Value Analysis of your next job to 
show how Snap*On will make a “measurable” 
difference in initial investment and operating 


costs. Write today. 
*Keg Trademark 


GUSTIN-BAGO 


GUSTIN 


Mlenufedtiring Company UU), 


Thermal and acoustical insulations e Molded glass fiber pipe insulation 
Pipe couplings and fittings 
242 W. 10th St., Kansas City, Mo. 
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79 underground fuel storage tanks from 





A good example of Pittsburgh-Des Moines’ capacity large sub-assemblies in the field. Working with Spanish 
to serve the customer dependably under the most labor, a rough winter with the worst rains in 50 years, 
exacting conditions is provided by this project recently and with soil conditions ranging from sand to rock, the 
completed for the United States Air Force in Spain. job was done on schedule. ® In America, we meet your 
Starting from scratch, a complete fabricating plant was storage tank needs with complete fabricating plants 
set up at Cadiz, an organization established (including in Pennsylvania, Iowa and California—skilled field 
a welders’ school for API certification in 4 positions), erection forces—responsible guarantee of satisfaction. 
and new methods of construction developed employing Write, phone or wire for consultation. 


Pittsburgh-Des Moines Steel Company L 
Plants at: PITTSBURGH, DES MOINES, SANTA CLARA, FRESNO, and CADIZ, SPAIN F 


Sales Offices at: prrtspurcn (25)----3482 Neville Island EL MONTE, CAL.-------P. 0. Box 2012 SEATTLE (1)----Suite 590, 500 Wall St. 
NEWARK (2)---1763 Military Park Bldg. | DES MOINES (8)------983 Tuttle Street SANTA CLARA, CAL.---689 Alviso Road 
CHICAGO (3), 686 First National Bank Bidg. DALLAS (1)----- 1287 Praetorian Bidg. DENVER (2)--323 Railway Exchange Bldg. 
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Sub-assemblies in place, Tractor cranes 


Reinforcing steel in place 
forming tank wall. speed handling of steel. 


for concrete slab over tank roof. 


Detail of interior bracing 
and roof supports. 


Tr conta 


ort 





fer am 


me F 
SFL SS 


Typical liquid fuel storage unit at completion, ready for earth cover. 


7,500 to 80,000 barrels in capacity 


hs 8 ae 


Foundation and bottom Sub-assembly, made with field jigs. 
plates in place. Plates reinforced with shop-welded T's. 





_ 
»* 


6, iia 


oe * 


Pouring concrete over roof, from buggy platforms. Backfilling around tank 
and placing earth fill over roof. 


PITTSBURGH-DES MOINES STEEL CO. 





LINED WITH ALUNDUM 33-I 
CASTABLE, this furnace has 
been used for aimost a year as 
a periodic furnace for high- 
temperature laboratory test 
work, During this time the door 
was opened and closed over a 
thousand times with the furnace 
at temperature. Even after this 
rugged service, the ALUNDUM 
Castable lining shows hardly 
any signs of wear. 


LINED WITH A COMPETITIVE 
HIGH GRADE INSULATING 
BRICK, this similar furnace was 
used in the same service for an 
equal length of time. Under 
equally severe thermal shock 
conditions the lining cracked and 
spalled and this furnace must be 
rebuilt. 


You get 


ALUNDUM 33-I Insulating Castable 
is made up primarily of countless tiny, 
pure aluminum oxide bubbles. Forming 
a network of air spaces it provides excel- 
lent insulation, even at the highest com- 
mercial temperatures. 


ALUNDUM 33-HD Heavy Duty Cast- 
able is chiefly composed of dense grains 
of pure aluminum oxide. It is recom- 
mended for forming dense monolithic 
surfaces in constructing many types of 
furnaces where high temperature condi- 
tions are more severe. 


Both ALUNDUM 33-I and 33-HD 


Castables protect at temperatures up 


to 3300° F and are very easy to mix and 
use. You can cast simple or complex 
shapes with them quickly and inex- 
pensively for many installations and re- 
place more expensive pre-fired shapes. 


See your Norton Representative for 
more facts on how these new Castables 
can provide long, trouble-free service 
that saves you time and money. Ask him 
for the folder Two New Norton Castables, 
or write for your free copy to Norton 
Company, Refractories Division, 470 
New Bond Street, Worcester 6, Mass. 


*Trade-Mark Reg. U.S. Pat. Off. and Foreign Countries 
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higher temperature protection 
with ALUNDUM* castables 
Up to 3300° F! 





WNORTONF 


REFRACTORIES 


Engineered... R. .- Prescribed 
Gilaking better products «+. 
fo make your products better 








NORTON PRODUCTS: 
Refractories « Abrasives 
Grinding Wheels + Grinding Machines 
BEHR-MANNING DIVISION PRODUCTS: 
Coated Abrasives * Sharpening Stones 
Behr-cat Tapes 
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LARKIN 
48 V STD. 


SEAMLESS BULL PLUG 























THE NAME THAT MEANS QUALITY FITTINGS 


In drilling, production, or refinery applications, Larkin quality fittings 
are installed with confidence. The many separate manufacturing 
and inspection phases are your guarantee that every Larkin fitting 
is built to exacting standards. Manufacturing know-how and years 
of experience means that you get what you pay for in Larkin fittings. 


All Larkin products are available through your supply store. 


Larkin 

Hexagonal ‘ 

Bull Plug ¢ Ese Larkin 
Forged Steel 

Swaged 

Larkin ta Nipples 

Hexagonal 

Swaged Nipple 

Color coded for thread identification 


LARKIN PACKER COMPANY, INC. 
WAXAHACHIE, TEXAS 


LARKIN LEADERSHIP HAS BEEN EARNED BY YEARS OF DEPENDABLE PERFORMANCE 
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Keep areas weed-free... avoid fire hazards 


Spray Du Pont 
TELVAR 


WEED KILLERS 


. 
Just 0 nce Note the excellent control of weeds and grasses around 
this wellhead from just one application of ‘““Telvar.” 
for season-long 


ss Sn can eliminate weeds and grasses that 
create fire hazards and that make main- 





tenance difficult and costly. Just one spray 
of Du Pont “Telvar” controls weeds for a 
season or longer. “Telvar” kills weeds through The treated area around this tank farm has remained 
the roots, then remains in the soil to provide weed-free for an entire season. 

residual action long after the initial spray is 

applied. Low dosages save you cost, han- PIPELINES 

dling and storage space.““Telvar’’ weed killers 

are non-corrosive to equipment, non-volatile, 

low in toxicity to humans and animals. For 

low-cost, long-term control of weeds, include 


“Telvar” in your maintenance program. 


TELVAR 


mJ 
Monuron and Diuron yi] 


WEED KILLERS Along these pipelines, where maintenance is tough, one 
application of ‘“Telvar’’ has kept the treated area weed- 
free for a year. 


REG. U. 5. PAT.OFF. On all chemicals, follow label instructions 
BETTER THINGS FOR BETTER LIVING and warnings carefully. 
.++ THROUGH CHEMISTRY 
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product contamination 
before it begins 

by using orbit 
forged steel 

asa Class valves 


LEFT 


money-saving 
AT A KANSAS GASOLINE PLANT 
In foreground, depropanizer and de- f Qa t ures are 


butanizer, reflux accumulator pres 
sure relief and level control valves 
Reflux pumps in background. 


1. non-lubricated seating 
. low maintenance 


. vapor-proof forged steel 
body and bonnet 


. easy operation 


. positive closure 


ORBIT ASA CLASS VALVES 
are available in Carbon or 
Stainless Trim. Full Round 
Opening Sizes 1” thru 4”. 
Ratings: 300 Ibs. thru 2500 
Ibs. Flanged or Screw Ends. 
Venturi Opening Sizes 2” 
thru 6”. Ratings: 150 Ibs. 
pneve thru 2500 Ibs. Flanged End 
Left to right, de-ethanizer feed, bot Only. 
toms exchanger, and liquid level Available thru your favorite 
control valve oil field supply store or re- 


finery supply house 
LEFT ABOVE o rr 
Propane dehydrators in right 
foreground. In background, plant 
process pump area. 


LEFT ORBIT 
Propane dehydrators VALVES 
® 


ORBIT VALVE COMPANY 
BOX 699, LUther 4-4761, TWX TU 925 TULSA, OKLAHOMA 


WAREHOUSES: HOUSTON, TEXAS, 407 Velasco, CApitol 8-6623, TWX 
HO 115; ODESSA, TEXAS, 402 West County Road, FEderal 7-2263, 
TWX ODESSA TEX 8041; EDMONTON, ALBERTA, CANADA, 7119-104th 
Street, Phone 391-283 

WEST COAST REPRESENTATIVE: Fred P. Koenig Company, Long Beach, 
Calif., 3815 Atlantic Avenue, GArfield 4-3834 

CANADIAN REPRESENTATIVE: T. R. Pickford & Company, Ltd., Calgary 
Alberta, 536 8th Avenue West, Phone 2-7371 

EXPORT REPRESENTATIVE: New York 36, N. Y., 500 Fifth Avenue 
BRyant 939-2236 





Now! Enter against 
pressure 


at any time 


Wherever COSASCO Access Nipples 
are installed, you can go in against 
pressure with ease and perfect 
safety. At well heads, either the 
production string or annulus can be 
entered for instrument work. At 
refineries or along pipe lines, sam- 
plers, thermocouples, hydrogen 
probes, or coupons for corrosion 
studies can be inserted without inter- 
fering with operations! And expen- 
sive valves or other externals can 
be replaced or removed at will and 
without loss of pressure or product. 


The COSASCO Access Nipple has a 
removable low carbon grade 303-304 
stainless steel plug which, when 
turned down on the fine threads in 





As a gauge valve, with 
plug installed. Gauge 
screws into end of plug. 


As a valve re-installation 
nipple, with a thread and 
seat protector replacing 
the plug. pressured vessels. 


the nipple outlet, effectively seals off 
the nipple at a tapered seat below. 
By-pass holes in the plug wall, be- 
tween primary and secondary seals, 
provide communication through the 
plug to the exterior when the plug 
is backed out against a safety ring 
run down on the pipe threads on the 
nipple body. 


How entry is gained 


With the COSASCO Retriever (Lubri- 
cator) and a full-opening valve mounted 
on the Access Nipple, COSASCO plugs, 
coupon holders or other units for in- 
spection, testing, sampling, can be in- 
stalled and removed at will regardless 
of pressure and without equipment shut- 
down. Details will be supplied promptly, 
on request, 


are used... 





safely... 


As a coupon holder for 
corrosion studies through 
taps in pipe lines and 





/ 





Diagram and cutaway 
view of COSASCO Ac- 
cess Nipple with plug in- 
stalled. (Formerly the 
Scotch Nipple). 


What’s your 
problem? 


If it’s an entry-against-pressure 
problem, COSASCO engineers in- 
vite you to submit details. Send 
blue prints and drawings to depict 
the problem, and the COSASCO 
solution will be supplied without 
charge. And you will be under no 
obligation whatever for this service. 

COSASCO Access Nipples are 
applicable to any pressure or stor- 


wa Protect equipment... Save product wwwe-,s ee system, hydraulic or gaseous. 


COSASCO 


11655 McBean Drive, El Monte, California 


Division of 
Perfect Circle Corporation 


Export Office: 3631 Atlantic Avenue, Long Beach 7, California 
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Economy in operation and maintenance is 

designed into Western Heat Exchangers, from 
drawing board to final fabrication. The production of 
trouble-free, long-service heat exchangers is of utmost 


importance for any process application. 


Economy is also important in the coking process for producing 

clean gas oils which are suitable for catalytic cracking. Thus, 

the design of the furnace is such that a minimum of coke is 
laid down within the furnace coils; the coke drums usually 
being operated on a 48-hour cycle, with each drum given 


24 hours on-stream, requiring only one dumping crew. 


True economy eliminates waste and demands equipment of better 


quality, designed for longer on-stream time and reduced maintenance. 


Whatever your process requires in heat exchangers, let Western heat transfer 


equipment provide economy and greater profits for you. 


= WESTERN 


Western sales-engineering '. } HEAT EXCHANGERS 


representatives await your call. : 
‘oe WESTERN SUPPLY COMPANY 
P.O. Box 1888 — Tulsa,Okichoma 





WHAT YUBA MEANS BY 
ENGINEERED HEAT EXCHANGERS 


The manufacturer of heat exchangers is the sales 


engineer who services your account...the design 
engineer who designs the equipment and selects 
the materials...the welding engineer who speci- 
fies the welding procedures...the quality control 
engineer who sees that incoming materials meet 
specifications . . . that top-quality work is per- 


YUBA 


CONSOLIDATED INDUSTRIES, INC. 


New York Soles Office: 530 Fifth Avenue 
Branch Offices and Representatives in Principal Cities 


For more data on advertised products, use Readers’ Service Cards, last page. 


formed at every stage of manufacture... and the 
production control engineer who schedules your 
order so it will arrive the day you need it. 
These competent people are to be found at 
YUBA’s plants, in both the East and the West, 
where heat exchangers are made. Call YUBA for 
creative engineering and precision manufacturing. 


Divisions Manufacturing Heat Exchangers 


Yuba Heat Transfer Divison, Honesdale, Pa. 
California Steel Products Division, Richmond, Calif. 
Adsco Division, Buffalo, N. Y. 
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One in aseries. 


How to Select a Steam Trap 


Big Enough for the Job 


Adequate capacity safety factors 


are essential to operating efficiency 


As promised to you in a previous 
Armstrong trap advertisement in 
this publication, here is some help- 
ful information on steam trap safe- 
ty factors. 

First, the definition. A trap safe- 
ty factor is simply the ratio be- 
tween actual continuous discharge 
capacity of the trap and normal 
condensate load. If the load is 500 
lb/hr and the trap actually will 
discharge at the rate of 1000 lb/hr, 
the safety factor is said to be 2 to 
1, and so on. 


Why a Safety Factor? 
You are not going to get maximum 
heat transfer efficiency from any 
steam heated unit unless your 
traps are sized with a generous ex- 
cess of capacity over the normal 
condensate load. 

Remember that trap capacity is 
given in terms of continuous dis- 
charge of condensate at a given 
pressure differential. If you don’t 
employ an adequate safety factor, 
you make no provision for these 
requirements or conditions: 

1. Venting of gas, O. and COs, 
would be impossible if a trap 
should discharge a full stream of 
water continuously. 


2. Peak loads would back up 
condensate in the line or unit if 
the trap were sized for average 


load. 


3. Reduction in pressure dif- 
ferential across the trap orifice 
would reduce capacity below re- 
quirements. If steam pressure 
drops below normal, trap capacity 
is lowered more than condensing 
rate. An increase in back pressure 
for any reason cuts trap capacity. 
And, pressure differentials often 
drop substantially during warm- 
ing-up periods. 

4. “Group” trapping. Very oc- 
casionally it is impractical to use 
an individual trap on each coil or 
condensing unit. Here, a generous- 
ly oversized trap helps prevent 
backup of condensate or air from 
one unit to another. The frequent 
opening of a big trap valve 
“pumps” non-condensibles and 
condensate to the drain header. 


What Safety Factor? 
Fortunately, it isn’t necessary to 
calculate safety factors. Experi- 
ence is the best guide and the 
benefit of experience with tens of 
thousands of successful installa- 
tions is available to you. The fol- 
lowing table is taken from the 
Armstrong Steam Trap Book. 


Page Equipment Drained 

24 = «Purifiers and Separators 
25 Steam Mains or Headers 
26 Steam Heating Pipes_-_- 


Safety Factors 
2 or 3 to 1 

2 or 3 to 1 

2 to 1 up 

to 6 to 1 

3 to 1 

2, 3 or 4 to 1 
4 to 1 up to 
10 to 1 


29 Unit Heaters 
30 Submerged Coils 
32 Cylinder Dryers 





A 





aa 
INLET PRESSURE 





sure, subtract from “A”; 





Pressure differential affects i capacity. If “B” is back pres- 


Safety factors compensate fon drops in pressure differential. 


B 








IE 3 
BACK PRESSURE 
OR VACUUM 





is vacuum, add to “A”. 








Traps vent air. This requires 
a trap capacity safety factor. 
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The page numbers listed contain 
completely reliable data for any 
trapping job. 

CAUTION. The safety factors 
recommended in The Armstrong 
Steam Trap Book will have to be 
increased by an unknown factor 
for trap capacity ratings based on 
cold water tests, orifice tests or 
slide rule calculations. Armstrong 
trap steam temperature conden- 
sate capacity ratings are based on 
actual operating conditions which 
take into account such capacity- 
reducing factors as pipe friction 
and the choking effect of flash 
steam. 

If you'd like to have a copy of 
the 44-page Steam Trap Book, 
just call your local Armstrong 
Representative, or write the fac- 
tory. There is no obligation. 

Armstrong Machine Works 


8526 Maple Street 
Three Rivers, Michigan 


ARMSTRONG 
STEAM TRAPS 


For more data on advertised products, use Readers’ Service Cards, last page. 





| Assures control of 


paraffin viscosity 


HPOLENE “N” 


Viscosity control of paraffin formulations calling 
for the addition of polyethylene is assured—if 
Epolene “N”, Eastman polyethylene wax, is used. 
Because uniformity of coating paraffins is so im- 
portant, Eastman takes special care to produce 
Epolene between narrow limits of viscosity. 

Published specifications for the viscosity of 
Epolene “N” are within the range of 2200 and 
2700 cps at 125° C—your assurance of close con- 
trol and uniformity from batch to batch. 

The table shows what this uniformity means in 
polyethylene-based paraffin formulations. Five per- 
cent samples of Epolene “N”, from the extremes of 
our production range, were mixed with paraffiin— 
and the viscosities of the resulting mixtures were 
taken on the same Brookfield Viscometer. 


For more data on advertised products, use Readers’ Service Cards, last page. 


Sample Viscosity at 200° F (cps) 
100% paraffin 4.8 
95% paraffin—5% Epolene “N” (2250 cps)..7.5 dramatize the advantage of 
95% paraffin- N” (2700 cps) 7.6 using Epolene “N”. Thus, for 
the paraffin under test, the maximum variation sil in the final 
viscosity of the 5% Epolene blend was only 0.1 centipoise. 

To assist manufacturers in taking full advantages of the outstanding 
properties of Epolene “N”, Eastman maintains an extensive technical 
service laboratory in Kingsport, Tennessee. Through this laboratory, par- 
affin formulators are offered expert assistance in formulations and manu- 
facturing techniques. 

For samples and further information, write 
ucts, Inc., subsidiary of 
Eastman Kodak Com- 
pany, Chemicals Division, 
Kingsport, Tennessee. 


Although viscosity varies from 
paraffin to paraffin, these results 


5% Epolene * 


Eastman Chemical Prod- 


Epolene 


EAST POLYETHYLENE WAXES 


SALES OFFICES: Eastman Chemical Products, Inc. 
Kingsport, Tennessee; New York City; Framingham 
Mass.; Cincinnati; Cleveland; Chicago; St. Lovis; Houston 
West Coast: Wilson Meyer Co., San Francisco 
Los Angeles; Portland; Salt Lake City; Seattle 
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lube oils for IRAQ 


New 25,000 ton/year plant 
completed by Foster Wheeler in 24 months 


Recently completed for the Government 
of Iraq, this new plant near Baghdad pro- 
vides the most modern facilities for pro- 
ducing a full range of lubricating oils. 
Designed and built from the ground up by 
Foster Wheeler, Ltd., London, with ma- 
terials purchased from European sources, 
it includes vacuum distillation, propane 
deasphalting, furfural solvent refining, pro- 
pane dewaxing, clay percolation, asphalt 
oxidation and blending facilities, as well as 
the steam and power plant, storage tanks 
and modern equipment for can and drum 


NEW YORK e LONDON e 


manufacture, compounding and filling. 

Despite transportation delays due to 
Middle-East political complications, the 
plant was completed and on stream on 
schedule — just 24 months from award 
of contract. 

Foster Wheeler has also been awarded 
a contract for a major modernization pro- 
gram of the gasoline-fuel oil section of 
this refinery — including expansion of 
existing combination unit, installation of 
new Powerforming and kerosene treating 
units and substantial offsite facilities. 


Ww FOSTER WHEELER 


PARIS e ST. CATHARINES, ONT 









This unretouched 
photograph, taken 
by Edmund F. Hawes, 
UOP Staff Photog- 
ropher, was oward- 
ed First Prize in the 
1956 ASTM Photo- 
graphic Exhibit. 


‘MS 
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What took the spark 
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out of this plug? 


The old problem of the fouled-up spark plug is less acute today because of modern 
improvements in petroleum refining. Most refiners are taking the utmost 
precautions to make sure that the motor fuels they produce burn clean, quick 
and with the full power needed for today’s high compression, high-speed 

engines. Throughout the refining industry research technicians are constantly 
checking the fuels their refineries produce to help guard against plug fouling 

and to maintain all the high performance characteristics demanded by today’s 
automotive engines. In this way they are helping to make and keep the 
products you market salable. Here at UOP, in our business of developing 
processes for the manufacture of motor fuels, we also never take our eyes 

off the performance of the end product. Our research and technical staffs are 
constantly concerned with the fuels made by UOP processes to make sure 

that these will have the performance qualities that will give their ultimate 
users full satisfaction. This is only part of the broad contribution 

research is making toward the salability of products from petroleum. Wherever 
you market, you can be sure that “men of science’”’ are constantly working 

to keep the products you sell at the quality level your customers demand. 


This is a modern V-8 engine and dynamometer used in the 
UOP Engine Laboratory to analyze all phases of motor 
fuel performance including engine cleanliness test. It is 
one of the tools used by UOP technicians to develop 
methods for producing fuels having all of the character- 
istics necessary to satisfy the petroleum marketers’ most 
demanding customers. 


More Than Forty Years Of Leadership 
In Petroleum Refining Technology 
® 


UNIVERSAL OIL PRODUCTS COMPANY 


30 Algonquin Road, Des Plaines, Illinois, U.S. A. 
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What happened to the price of oxygen? 


The price of bulk oxygen has dropped about 80% in 12 years, while 
most other prices have risen. Oxygen is now being produced in 
large quantities for a few dollars per ton. 


Oxygen isn’t the high-priced chemical it used to be. Now, it’s a low- 
priced tonnage commodity—a utility purchased like electricity or 
water. The price drop is the real reason oxygen usage has climbed 
beyond 70 billion cubic feet per year. 





Why was it costly? 


Transportation costs, storage, outside labor involvements and the 
other limitations of outside supply added expense and uncertainty to 
hauled-in-oxygen. Trucks and tank cars are still in use, but today’s 
major savings result from Air Products on-location generation. 


Air Products reduced the cost 




















In 1940, Air Products developed oxygen generators which could be 
installed right in an industrial plant to meet any oxygen need, safely 
and economically. With generators built, operated and maintained by 
Air Products, industry could now have its own on-site supply of 
oxygen at a guaranteed price ... without investing one cent of capital. 












The pioneering continues 


As the pace-setter in on-location oxygen generation, Air 
Products has continued to perfect new techniques and 
equipment . . . producing oxygen and nitrogen in any 
purity, quantity or pressure desired . . . with greater 
efficiency, reliability and safety. And, Air Products has 
used its experience and knowledge to extend the applica- 


ae 
em re 








tions of low temperature processing... to transform 
waste gases into valuable products...to purify chem- 
icals .. . to serve the defense program. 


You can benefit now 


STIR titi, sillier 


Air Products’ resources are at your command .. . for 
low-cost oxygen . . . for the separation, purification and 
liquefaction of other gases. Call us, or write us at 
P.O. Box 538, Allentown, Pa. 


oti Produce 


-- INCORPORATED 








Hundreds of Air Products package generators and tonnage plants are now on stream... capacities range from ¥% ton to 500 tons per day. 
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Milestones along 
the FLEXITRAY’L 





1957 1958 


*Dates of original orders only, reorders not shown. 


KOCH ENGINEERING COMPANY, INC. 


DESIGNERS AND FABRICATORS O F MODERN TRAYS 
321 WEST DOUGLAS AVENUE, WICHITA a. KANSAS 


Eastern Representative: F. J. McConnell Company, 122 East 42nd Street, New York 17, New York 
e Tulsa, Oklahoma Representative: W.C. Myers Company, Wright Building 

- Houston, Texas Representative: Alpha Engineering Company, P. 0. Box 12371 
Pittsburgh, Pennsylvania Representative: D.D. Foster Company, 501 Alcoa Building 


West Coast Representative: Jacobs Engineering Company, Pasadena: RYan 19373; Oakland: TEmplebar 
REPRESENTATIVES INtinois Representative: MB. Fisher, 1521 Courtland Avenue, Park Ridge, Illinois 











Caposite so 


strong ? 


It’s no secret why CAPOSITE insulation 
is so strong and stands up to such rowgh 
usage. These pipe sections and blocks 
are made wholly of Amosite asbestos 

and the long fibres of this 

particular kind of asbestos give 
CAPOSITE its strength and resilience as 


well as its high insulating value. 


This exceptional strength leads to many 


mes 


other features besides long life; it 

means that larger sizes of pipe sections 
and blocks are possible, making 
application easier and faster. Less care is 
needed in handling the material. Unlike 
other moulded insulation, CAPOSITE, 
because of its strength, can be shipped 

to refineries anywhere in the world 

in cardboard cartons, showing big savings 


in freight and storage costs. 


APOSITE. 


ASBESTOS INSULATION 


THE CAPE ASBESTOS COMPANY LIMITED, 114 & 116 PARK STREET, LONDON WI Tel: Grosvenor 6022 Cables: Incorrupt London 


Enquiries in Canada to: Cape Asbestos (Canada) Limited, 200 Bloor Street East, Toronto, Ontario 
U.S.A.: North American Asbestos Corporation, Board of Trade Building, Chicago 4, Illinois 
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\ STANLOW, as in most other major oil refineries 


throughout America and Europe, Lapmasters are 


being used to recondition worn faces of mechanical seals, 
gas compressors, valve discs, wedges of gate valves and 
other parts where flat, smooth surfaces are essential to 
satisfactory performance. In many cases the Lapmaster has 
recovered its cost in two years on the salvaging of mechanical 


seal faces alone. 


The Lapmaster is an automatic precision machine for the high- 
speed, low-cost lapping of all materials in any production quantities. 
In addition to controlled flatness to one light band (.0000116 of 
inch), surface finish to one micro-inch can be achieved by using 


Lapmaster abrasives. 








A 24° Lapmaster on maintenance work at the 
Stanlow Refinery of Shell Refining Company Limited. 


ies Ler 


For full particulars of 12”, 24” & 36” Lapmasters, 
please write to 

PAYNE PRODUCTS INTERNATIONAL LTD. 
Lawrence Estate, Green Lane, Hounslow, Middlesex, 
England. Telephone: HOUnslow 1718. 
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ISOFLOW FURNACES 
NOW PROCESSING 
300,000 b/d IN 
CATALYTIC REFORMERS 


& 2 J 
...and more Isoflows are being 
installed in the largest 
reformers under construction 


+ were oe fia we eal Hem 


The continuous production of high octane gasoline by cata- 
lytic reforming demands sturdy, efficient, soundly designed 
equipment. This is especially true of furnaces. 


The wide acceptance of Petrochem-lsoflow furnaces is due 
to their high efficiency, dependable performance even 
under overload conditions, and their long service life. 
When you apply all the specifications and operating 
requirements to direct fired furnace design you'll find 
Petrochem-lsoflows most economically desirable, by any 
comparison. 


For petroleum, chemical and allied process, industries 
there's a Petrochem-|soflow furnace for any duty, tem- 
ae “3 it L ffi j cy. 


The unique design and operating features which 
have led to the wide acceptance of Petro-Chem 
furnaces include: 


@ Uniform Heat Distribution 

@ Maximum Fuel Efficiency 

@ Low Pressure Drop 

@ Low Maintenance 

@ Zero Air Leakage 

e Minimum Ground Space 

@ Simplicity of Design and Construction 
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To protect process growth... 


Take a new look at 
electrical system dependability 


These chemical and petro- 
leum companies did...and 
found new advantages in 
Westinghouse distribution 
equipment and engineering 
counsel. 


American Cyanamid and Westinghouse 
Engineers worked out a power dis- 
tribution system that prevents out- 
ages. If there’s trouble on any feeder, 
power is switched to another. If a sub- 
station faults, other substations carry 
the load through cross connections. 
This system can be easily and inex- 
pensively expanded as the plant grows. 


Sohio’s Lima Refinery achieves power de- 
pendability without paying extra for 
stand-by capacity. In a period of 
over two years, this Westinghouse 
equipped system handled power in- 
terruptions without loss of refinery 
production, 


Get economy with 
system protection 


you Can BE SURE...1F 17S 


Westinghouse 








Call Westinghouse early to... 


coordinate equipment for 
low cost, power dependability 


Early planning of your power distribution system is the only effective way to 
answer these basic questions: 
1. How can I get the most reliability for dollars spent? 


2. Will my electrical system be adaptable to changing load conditions 
with minimum service interruptions? 


3. Can I get good voltage regulation in spite of load fluctuations? 


1. Standardized type SL transformers — liquid filled substation transformers for 
chemical use offer the many economies of Westinghouse standardization and design 
advantages based on years of tested and proved experience. 














The choice of types of equipment and power distribu- 
tion layout will depend on the problems in your plant 
. . . change-over, expansion, modernization, new proc- 
esses or products. Westinghouse can help you select 
the right equipment and coordinate it to bring out the 
specific advantages that best suit your requirements. 


Here are brief descriptions of the advantages you'll 
find in Westinghouse apparatus for a proven distribu- 
tion system. They suggest many ways to provide maxi- 
mum reliability without the expense of standby 
facilities. 

Discuss your plans with your Westinghouse Sales 
Engineer, or write: Westinghouse Electric Corpora- 
tion, P.O. Box 868, Pittsburgh 30, Pennsylvania. 


MP-3054 


3. High availability and low maintenance of Westinghouse Ignitron 
Rectifiers has resulted in electrochemical installations totaling millions of 
kilowatts. Units are completely metal enclosed and factory assembled for 
low installation cost, minimum floor space. 


5. Westinghouse unitized dry-type power centers solve the problem of 
handling increased power loads economically. They cost less to install 
because they do not require expensive enclosures and can be located 
close to the center of the load. For expansion, install additional breakers 
in spare feeder compartments. 





2. Westinghouse oil circuit breakers with automatic reclosing equipment 
can automatically restore service to protect incoming lines or feeder 
circuits from prolonged and costly outages. 





4. Westinghouse Metal-Clad High Voltage Switchgear provides un- 
usual safety through interlocking devices and full steel barriers in a 
completely compartmentalized design. 


6. Westinghouse low-voltage switchgear design provides an unusual 
degree of flexibility. This results from modern selective tripping. You 
get perfect coordination of time-delay characteristics, which confines 
outages to the faulted section alone. 





THE FLORI PIPE COMPANY 
AND 
HOUSTON PIPE & STEEL, INC. 


SPECIAL 
PIPE 
FABRICATION 
REPORT 


on the 
Tidewater 
Delaware 


Refinery 


FLORI completes 
reported largest alloy 
pipe fabricating 
project ever undertaken... 


The Flori-Houston fabrication of substantially all alloy piping 
for Tidewater Oil Company's gigantic Delaware Refinery con- 
stitutes the reported largest alloy pipe fabricating project ever 
undertaken. Situated 15 miles south of Wilmington, Delaware, on 
a 5,000 acre site, it is the largest petroleum refinery ever built 
at one time. 

Into this gigantic refinery went incredible quantities of fabricated 
pipe of numerous sizes and various metallurgical content. This 
project required almost 250 miles of piping. Flori-Houston delivered 
more than 1500 tons of fabricated alloy piping. 

Approximately 1400 separate units, averaging more than a 
ton apiece in weight and needing more than 20,000 blueprints, 
were fabricated. Operational requirements in the refinery in- 


GENERAL OFFICE 


PIPE CoO. 


ST. LOUIS 15, MISSOURI 


THE 


601 E. RED BUD e 


cluded temperature ranges to 950 F. and pressure ranges to 
1350 Ibs. per sq. in. To meet these requirements Flori fabricated 
thirteen different alloys, including nickel, monel, inconel, and 
incoloy. 

A truly amazing feature of the project was the tight quality 
control program required throughout. Specifications for the job 
required 100% penetration—without the use of backing rings— 
for all welds. 

This is just more proof that the Flori-Houston skill and experience 
can handle any fabricating job expertly, efficiently and economi- 
cally. 


SEE HOW THIS COMPETITIVE SERVICE AND PRODUCTION 
CAN WORK FOR YOU. 


SEND FOR 

FREE BROCHURE... 
This illustrated 

16-page brochure shows 
every stage of the 

new Flori-Houston operation. 





HOUSTON OFFICE 


HOUSTON PIPE & STEEL, INC. 
P.O. BOX 2 + HOUSTON 1, TEXAS 


For more data on advertised products, use Readers’ Service Cards, last page. 


subsidiaries of 


SPARTON CORPORATION 
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The right form 
of Alcoa Alumina 
to prevent 
catalyst 
contamination 


Tabular Balls for bed supports, pack- 
ing and covers—Neutral, nonreactive, 
highly refractory and abrasion resistant, 
ALCOA® Tabular Alumina Balls will not 
contaminate catalysts or influence reactions. 
Of highest purity sintered alumina (+99.5% 
Al2Q3), they are unaffected by oxidizing or re- 
ducing atmospheres below 3500°F . . . are prac- 
tically insoluble in acid and alkaline solutions. 


October, 1957-—PETROLEUM REFINER 


They are available in sizes from 4%” to 34” di- 
ameter—and in grades to meet specific needs. 

Don’t let contamination raise your catalyst 
costs! Use ALCOA Tabular Alumina Balls for 
bed supports, covers and packing. For de- 
tailed information and samples, write 
ALUMINUM COMPANY OF AMERICA, CHEMICALS 
Division, 717-K Alcoa Building, Pittsburgh 
19, Pennsylvania. 


For more data on advertised products, use Readers’ Service Cards 


| ALCOA ©. 
J CHEMICALS 


Gy NEW! 


“ALCOA THEATRE" 
Exciting Adventure 
Alternate Monday Evenings 


last page 





solves wax deposit problem 


with specially designed scraper shoes in 


3 NEW CENTER-WEIGHTED 
PONTOON FLOATERS FOR 


STANDARD OIL COMPANY OF CALIFORNIA 





Another Example of [—— 2. a Olli. 


Graver’s Design These three new Graver 160,000 bbl. floating roof tanks, with the center 

weight under the deck, were selected by Standard Oil Company of California 

and En g ineerin g as suitable for high wax content crude. This type crude may create a problem 

of wax build-up on the tank shell. Graver designed a special shoe of Type 304 

Leadershi stainless steel to provide a scraper action as the roof descends. This stainless 

eadersnip shoe and the unique, lower-cost under-deck center-weighted roof design are 
examples of Graver’s imaginative design and engineering leadership. 


Building for the Future on a Century of Craftsmanship in Steels and Alloys 
GRAVER TANK & MFG.CO..[NC. 


EAST CHICAGO, INDIANA e¢ NEW YORK e PHILADELPHIA ¢ EDGE MOOR, DELAWARE 
PITTSBURGH e¢ DETROIT ee CHICAGO e¢ TULSA ¢ SAND SPRINGS, OKLAHOMA 
HOUSTON ¢ NEW ORLEANS @ LOS ANGELES ¢ SAN FRANCISCO e FONTANA, CALIFORNIA 
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How Standard helps your tax dollars buy 
3 miles of superhighway for the cost of 2 





4 * 


Asphalt can save billions of dollars on the 41,000 miles of superhighways the 
U.S. will build in the next 15 years 


Heavy Duty Asphalt Costs 20% to 50% Less Than 
Other Pavements. This means extra miles of superhighways 
for your tax dollars . . . smoother, more enjoyable miles, too. 
Safe, skid-resistant asphalt cuts down headlight and sunlight 
glare, makes lane markers easy to see. 


To help bring you more miles of superroads faster and at 
lowest cost, Standard* operates nine asphalt refineries across over 50,000 miles of new and 
the nation. Our scientists work with highway engineers on improved highways by 1970 
improved construction methods and the kind of low-cost 
maintenance that can make asphalt highways even better — + 7prough Standard’s wholly owned subsidiary, 
and stronger after many years of service. American Bitumuls and Asphalt Company 


STANDARD OIL COMPANY OF CALIFORNIA 


plans ahead to serve you better 
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PROBLEM-SOLVING 
MUD CONDITIONERS 


High stability at elevated temper- 
atures, or in the presence of con- 
taminants, makes Cypan® Drilling 
Mud Conditioners ideal for even 
difficult drilling operations. This 
high molecular weight acrylic- 
type polymer is effective even at 
high dilutions — has outstanding 
fermentation resistance and is un- 
surpassed in duration of water-loss 
control. 


A working partnership 


with refiners has produced 
CYANAMID’S 
ferocat’ 


Catalysts 


... with “Balanced Performance” 


efficiency 


Field performance is what counts! That’s why actual oper- 
ating values for activity, selectivity, attrition rate, pore 
volume, surface area and other factors affecting catalyst 
performance are obtained by Cyanamid technical teams 
working with the refinery engineers of cracking units. It is 
the evaluation of this data that determines current 
Cyanamid catalyst specifications to insure a “Balanced 
Performance” — ArrocaT Catalysts that give maximum 
over-all efficiency in refinery use. 


Your Cyanamid representative can provide extensive data 
relating to the use of AERocAT Catalysts in your cracking 
operations. 


PLATINUM CATALYSTS 
BOOST OCTANE 


Even low naphthene stock responds 
to the excellent catalytic action of 
ArrorormM® PHF Platinum Re- 
forming Catalysts. These highly 
refined platinum-promoted alu- 
mina base catalysts are highly 
selective, regenerate easily and 
provide high octane levels with 
each reforming process. 





—_CYANAMID 





AMERICAN CYANAMID COMPANY, REFINERY CHEMICALS DEPARTMENT 


30 Rockefeller Plaza, New York 20,N.Y.  -« 


For more data on advertised products, use Readers’ Service Cards, last page 


In Canada: North American Cyanamid Limited, Toronto and Montreal 
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CONTROL OBJECTIONABLE FUMES, GASES, VAPORS 
with an economical SK Fume Scrubber 


A food plant in California uses an SK Fume Scrubber to con- 
dense steam and scrub oil vapors from cooking vats. A large 
chemical manufacturing plant on the eastern seaboard uses a 
battery of SK Fume Scrubbers to condense steam and purge 
entrained gas containing H,SO,, SO., H2S, TiOQe, and ore dust. 
A mid-western manufacturer uses SK Fume Scrubbers to vent 
oleum tanks. A soap maker in Pennsylvania uses a scrubber 
to remove ammonia fumes from a plant building and cool the 
building at the same time. 


Photo and sectional dra 
an SK Fig. 4010 Fume 


From coast to coast, chemical and food processing plants, 
refineries, paint and varnish manufacturers, fertilizer, and 
other manufacturing plants are using SK Fume Scrubbers to 
control objectionable—sometimes dangerous—fumes, gases, 
vapors, and dusts. 


VAPOR INLET 


These manufacturers have found that SK Fume Scrubbers 
are reasonably low in initial cost, require little maintenance, 
and are an effective means for conforming to local ordinances 
which prohibit the pollution of air. 

Made in a wide range of sizes from cast iron, steel plate, 
Haveg, stoneware, or other materials or with linings of rubber 
or Polyvinyl Chloride, or other synthetic materials, SK Fume 
Scrubbers can help you solve a fume or dust problem. Why not 
get the whole story. Send for Bulletin 4R which contains com- 


DISCHARGE plete information on SK Fume Scrubbers. 


JET APPARATUS: Ask for Condensed Bulletin J-1 7 4 4 Tes 
ROTAMETERS & FLOW INDICATORS: Ask for Condensed Bulletin 18-RA chiti Vo GAG Ki ICP 7 


VALVES: Ask for Condensed Bulletin ¥-1 COMPANY 


HEAT TRANSFER APPARATUS: Ask for Condensed Bulletin MANUFACTURING ENGINEERS SINCE 1876 


GEAR PUMPS: Ask for Bulletin 17-A 2257 State Road, Cornwelis Heights, Bucks County, Pa. 


October, 195; PETROLEUM REFINER more data on advertised products, use Readers’ Service Cards, last page 











od ll 





OW! A LOWER COST ALL- 


Here is the latest product of Worthington research — the 
new HN line of centrifugal pumps. Designed especially 
for process industry pumping problems, these heavy- 
duty pumps can meet all operating conditions up to 850 F 
and 600 psig. 


i] 
) on S ae Versatility. The HN line allows you to choose exactly the 
tag : right pump. There are three models available: the HN 
with end suction; the HNT with top suction; and the 
HNC with integral seal. You have a choice of stock ma- 


New High Temperature Process Pump terials of construction — and for those severe corrosive 
features maximum parts interchangeabil- conditions special alloys can be provided. Stuffing boxes 


ity. For example, you have a choice of 
liquid ends with either end or top suc- 
tion connections. 


are suitable for packing or mechanical seals in full com- 
pliance with API specifications. 
The integral seal pump gives you all the advantages 
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There's always PUMP NEWS from Worthington 


SERVICE PROCESS PUMP 


of mechanical seal operation and features a totally en- 
closed seal housing for safe disposal of leakage vapors. 
Only one size seal is required for all pumps. 


The “built-in” versatility of the HN line gives you 
application flexibility that takes care of changing condi- 
tions and cuts operating costs. 


Interchangeability. The entire HN line is built to the same 
basic design, thereby simplifying maintenance proce- 
dure and offering maximum parts interchangeability. 
Only two bearing assemblies are required for thirteen 
sizes of pumps. Pumps on the same bearing assembly use 
identical bearings, shafts, sleeves, and packing or me- 
chanical seals. And end or top suction casings are com- 
pletely interchangeable. 





For more information about the versatile new HN 
pump, or other units in Worthington’s complete line of 
centrifugal pumps, get in touch with your nearest 
Worthington District Office. Or write to Section C-74, 
Worthington Corporation, Harrison, N. J. In Canada: 
Worthington (Canada) 1955, Ltd., Brantford, Ont. 


WORTHINGTON 
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What do YOU need in 


PRESSURE STORAGE ? 


King-sized storage such as this 214,400-gallon propane 
tank . . . a battery of 75,000-gallon refinery product 
tanks . . . or a 30,000-gallon tank at a distribution 
point? 


A Beaird 214,400- 

gallon Propane Storage 

tank. One of three designed and 

built for a South American refinery, the 

tank measures 256 feet in length and weighs 518,- 

927 pounds. Each tank is being shipped in four sections 

for final assembly on location. Sections were X-rayed and 
stress relieved at Beaird. 


Whatever you need, Beaird can build it for you. Years 
of experience in supplying storage tanks and process 
vessels to the oil and chemical industries have given 
Beaird the special skills and engineering know-how 
required for today’s varied applications. 


You benefit as well from Beaird’s Quality Control. 
Modern X-ray equipment, hydrostatic testing, stress 
relieving facilities, full-time insurance inspectors and 
strict adherence to fabricating code procedures all 
play important roles in building Beaird pressure 
storage. 


When your next project is in the idea stage, call in a 

Over 200,000,000 Gallons Experience Beaird sales engineer. His specialized knowledge can 
help you obtain maximum storage at lowest possible 
cost. 


THE J. B. BEAIRD COMPANY, INC. 


PRESSURE STORAGE VESSELS A Subsidiary of American Machine & Foundry 


NESE ise aR . Shreveport, La. « Stockton, Calif. +¢ Clinton, lowa 
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%* Headerless construction for full 
unrestricted water circulation. 


* Large water storage capacity and corre- 
spondingly greater steam relieving space. 


* Long, narrow furnace ideal for oil or 
gas fuel. 


* Completely steel encased for “‘out-in-the- 
open” operation. 
* Simple slab foundation. 


* Capacities from 50,000 pounds to 100,000 
pounds steam per hour. 


OTHER VOGT PRODUCTS 
Drop Forged Steel Valves, 


Fittings and Flanges — 
Petroleum Refinery and 


Chemical Plant Equipment HENRY VOGT MACHINE CO. 


Heat Exchangers 


inn igtlanonh Box 1918, Louisville 1, Kentucky 


Refrigerating Equipment SALES OFFICES: New York, Chicago, Cleveland, Dallas, Philodelphio, St. Lovis, 
Chorleston, W. Va., Cincinnati 
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At Tidewater’s new Delaware Refinery... 


<a A @e 


BSc Ae 


. P eiee GRINNELL CONSTANT-SUPPORT HANGERS are engi- 
Tidewater Oil Company’s new ultramodern $200-million, neered to maintain full safety factor. Constancy of sup- 


5000-acre refinery, south of Wilmington, is the largest ever port is mathematically perfect for all positions of travel. 
A ‘ Note low headroom requirement. Load ranges from 30 Ibs. 

constructed at one time. Capable of processing 130,000 bar- to 32,260 Ibs., with travels up to 12 inches. 

rels of crude oil daily, the Delaware Refinery boasts eleven 

major processing units, including six of world-record size. 


Pipe suspension problems, too, were bigger and more 
challenging at this record-breaking refinery. That’s why 
Tidewater turned to Grinnell, America’s #1 supplier of pipe 
hangers and supports. 


A volume producer of pipe hangers, Grinne!l backs up its 
high capacity and diversification with an efficient coast-to- 
coast network of warehouses and jobbers. Even complex 
hanger requirements very often can be met with hanger 
assemblies right off the shelf. This not only saves you time, 
but it can save you money, by cutting down on the number 
of special items which must be manufactured. 


If you have a pipe suspension problem, you are invited 
to write: Grinnell Company, Inc., 282 West Exchange St., 


< GRINNELL VARIABLE SPRING HANGERS have pre- 
Providence, Rhode Island. 


compression feature which assures operation of spring 
within its proper working range. Maximum variation in 


supporting force per 42” of deflection is 104% of rated 
RINNEI l capacity —in all sizes. Available in 21 sizes for loads 


ranging from 50 Ibs. to 28,200 Ibs. 
AMERICA’S #1 SUPPLIER OF PIPE HANGERS AND SUPPORTS 


Grinnell Company, Inc., Providence, Rhode Island ° Coast-to-Coast Network of Branch Warehouses and Distributors 





pipe and tube fittings * welding fittings * engineered pipe hangers and supports * Thermolier unit heaters °* valves 
Grinnell-Saunders diaphragm valves * pipe * prefabricated piping * plumbing and heating specialties * water works supplies 
industrial supplies ° Grinnell automatic fire protection systems ° Amco air conditioning systems 
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24 Hours a Day in 
REFINERY 


OG 


complete, quick reference 
information on 


LIGHTNIN Mixtures 


The pages of Rerinery CATALOG are 


never closed . . . bringing you around 
the clock information on products and 
services. Because we know you prefer 
such a single-source reference, we have 
selected this Catalog to carry our catalog 
data to more than 8,500 buyers and 
specifiers in the refining, petrochemical 
and natural gasoline industry through- 
out the world. We believe this pre-filed 
data will be of time-saving value and 


convenience to you. 


When you want quick facts on fluid 
mixing, turn to the catalog data in 
Refinery Catalog. There you'll find con- 
densed catalog information on LIGHT- 
NIN Mixers for any type of service. 
The LIGHTNIN catalog unit is made 
up of 16 fact-filled pages on mixer con- 
struction, impeller selection, scale-up, 
and mixer efficiency. If you can’t find 
all the information you need, check the 
list of LIGHTNIN sales representatives 


and call the nearest one. 


MIXING EQUIPMENT Co., Inc. 135 me. Read Bivd., Rochester 11, N.Y. 


IN CANADA: Greey Mixing Equipment Ltd., 100 Miranda Ave., Toronto 10, Ontario 
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NOW! Cash Standard-Sparton brings you 


the World's First 


Packaged:Remote Control System 


regulates final control elements governing 


SUPERVISORY 
CONTROL UNIT 


For remote location at dis- 
tances of a few feet to many 
miles. Operates on tele- 
phone, telegraph, private 
lines or microwave. 


Ty UR Wh WI y 
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e PRESSURE 
e FLOW 
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i 


A, 


‘SPEED |! | ' 


an other 


process variables 


Now—for the first time in a single package system—it is possible to control, 
from a distance of many miles if necessary, the positioning of cone, butterfly, 
plug and ball valves; sliding stem valves; throttles, rheostats and other vari- 
able speed mechanisms; and similar final control elements. 


The unique Series 300 Packaged Control System, developed by A. W. Cash 
Company and Sparton Corporation, reduces operating costs substantially 
through regulation of final control elements by one operator from one central 
point. As a result, the equipment pays for itself rapidly. It is recommended 
particularly for such applications as pipe lines, pumping stations, oil wells, 
storage tanks, power stations, municipal water distribution, petroleum and 
chemical processing and atomic energy processing. 


For complete information on the remarkable new Cash Standard-Sparton 
Series 300 Packaged Control System, see the Cash Standard control specialist 
in your area, or write to Dept.L. 


A. W. Cash Co. and Its Subsidiary, Cash Standard Stacon Corp. 


CASH - STANDARD 


P.O. Box 551, Decatur, Ill. 


| __ Pressure, Hydraulic, Temperature, Process ond Combustion Controls | Hydraulic, | __ Pressure, Hydraulic, Temperature, Process ond Combustion Controls | Process and Combustion Controls 
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A.D. Green. 
REFRACTORY 
PRODUCTS 


Manufacturing 
Plants 


Warehouse stocks 


manufacturing and warehouse facilities 
iebbienatiotiiey located to save you time and costs 


TORONTO, ONT. 





in principal cities 





11 A. P. Green manufacturing plants and ware- 

house stocks conveniently located throughout 

the United States and Canada, Save You Money 

7 Ways. 

@ Lower Shipping Costs . . . from nearby manufactur- 
ing or warehouse point. 

®@ Lower Capital Investment . . . your capital is not 
tied up in warehouse space. 

@ Lower Inventory Costs . . . you need inventory only 
for immediate needs. 
Lower Inventory Losses . . . buy on current prices 
. .. less breakage while in storage. 
Increase Production Space . . . free storage space 
for profitable production. 

© Lower Labor Costs . . . deliveries to point of usage 

. . ne inplant moving of stocks. 

@ Maintain Steady Production . . . reduce down time 
waiting for materials. 

Your A. P. Green Distributor is Listed In The Yellow 

Pages of Your Telephone Directory, or write: 


A. P. GREEN FIRE BRICK COMPANY 
Mexico, Missouri, U.S. A. 


October, 1957- 
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PLANTS: 


Mexico, Mo. — Woodbridge, N. J. — Sulphur Springs, Texas 
— Jackson, Oak Hill, South Webster, Ohio — Philadelphia, 
Pa. — Troy; Idaho. 


IN CANADA: 
A. P. Green Fire Brick Company, Ltd., Toronto 15, Ontario 


Distributors In The Principal Cities of The World 
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This is Lukens clad steel— not a lining, not a soldered-on surface, but a solid plate—one side 
corrosion resistant metal permanently bonded over-all to a rugged, economical backing steel. 
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reactor takes Lukens clad and alloy steels 


| | CLAD STEEL STRIPPER, FLASH DRUM 
| ALSO INSURE LONG-RUN ECONOMY, 
FREEDOM FROM MAINTENANCE 


Designers and fabricators for Socony Mobil 
selected Lukens clad steel to combat corro- 
sion by sulfur compounds... even at peak 
temperatures and pressures at which its new 
22,000 bbl. catalytic hydrodesulfurization 
unit will operate at Paulsboro, N. J. 

For the reactor vessel (left) and the top 
nine feet of the product stripper, Lukens 
stainless-clad type 321 was specified. ASME 
heads by Lukens are of the same materials 
—as is the flash drum. 


Of equal importance, the backing of 
Lukens alloy —A-204 Gr. B carbon moly— 
resists the creep and hydrogen embrittle- 
ment which might otherwise result in this 
service. Typical temperatures range from 
400° to 850°F., at pressures from 50 to 1500 
psig. The installation is the first of many 
which Socony Mobil is planning for making 
No. 2 fuel oil a more efficient, better burning 
product. 

It is another example of how Lukens clad 
and alloy steels provide maintenance-free 
corrosion protection at high temperatures 
and pressures. 

Ask your equipment builders, or write for 
the new Clad Steel Equipment bulletin, as 
well as information on alloy steels. Address 
Manager, Marketing Service, Room 968, 
Lukens Steel Company, Coatesville, Pa. 


LUKENS 





Helping industry choose steels that fit the job 
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*Excerpt from a letter 
written by the Plant 
Engineer of one of 
Firestone's foreign 
subsidiaries. 


BRANCH OFFICES: Gr 


¢ Washi ancisco * Los Angeles 


« Gregagton 


Cooper-Bessemer motor-driven EM compressor in a tire GENERAL OFFICES: MOUNT VERNON, OHIO 


manufacturing plant of The Firestone Tire and Rubber ( 
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IN 
I —as-te)mael.n...from wells to wings! 


BASIC 


feds isuileg-ta-e...from GENERAL CHEMICAL 


At practically every stage of petro- 
leum production and processing, you 
will find need for basic chemicals from 
General Chemical . . . a supplier you 
can count on for prompt delivery of 
these key process materials, that meet 
your exact requirements: 


ALKYLATION 


Anhydrous Hydrofluoric Acid 
Sulfuric Acid 


POLYMERIZATION 
Fluosulfonic Acid HO:SO,F 
Boron Trifluoride 

Sulfuric Acid 


SULFONATION 

Sulfuric Acid 

Sulfan® (Stabilized Sulfuric Anhydride) 
Oleum 


ISOMERIZATION 
Hydrochloric (Muriatic) Acid 


DETERGENTS, CLEANERS & BUILDERS 
Sodium Metasilicate 

Disodium Phosphate 

Sodium Sulfate, Anhydrous 

Trisodium Phosphate 

Tetrasodium Pyrophosphate (TSPP) 
Sodium Tripolyphosphate 


ACIDIZING 


Hydrochloric (Muriatic) Acid 
Hydrofiuoric Acid 
Sodium Bifluoride 


UD CONDITIONING 
Sodium Silicate 
Disodium Phosphate 
Trisodium Phosphate 
Tetrasodium Pyrophosphate (TSPP) 
Sodium Tripolyphosphate 
GREASE MAKING 
Aluminum Sulfate 

ACID TREATING 

Sulfuric Acid 

Sodium Silicate 


Other Heavy Chemicals, catalysts, 
addition agents, inhibitors and 
special “tailor-made” chemicals. 


Baker & Adamson® 
Laboratory Reagents 


GENERAL CHEMICAL DIVISION 


ALLIED CHEMICAL & DYE CORPORATION 
40 Rector Street, New York 6, N. Y. 
Offices: Albany * Atlanta * Baltimore * Birmingham * Boston * Bridgeport * Buffalo * Charlotte 
Chicago * Cleveland * Denver * Detroit * Greenville (Miss.) * Houston * Jacksonville 
Kalamazoo * Los Angeles * Milwaukee * Minneapolis * New York * Philadelphia * Pittsburgh 
Providence * San Francisco * Seattle * St. Louis * Yakima (Wash.) 
In Canada: The Nichols Chemical Company, Limited » Montreal « Toronto « Vancouver 


Basic Chemicals 
for American Industry 
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DRY 
AIR 


IN 


AIR OPERATED INSTRUMENTS 
AIR OPERATED TOOLS 
PNEUMATIC CONTROLS 
INDUSTRIAL PROCESSES 


MODEL CPH PIPE LINE FILTER has ex- 
clusive Staynew “double action principle.” 
Air is first deflected to outer walls of filter 
and forced downward at high speed. Water, 
oil and heavier particles of rust, etc., are 
thus deposited in base. Mechanically 
cleaned air then rises to pass through filter- 
ing medium which removes lighter airborne 
particles. This double action design elimi- 
nates need for frequent cleaning. 
Inexpensive, simple to install and main- 
tain, Staynew Pipe Line Filters keep your 


Model CPH 
PIPE LINE 
FILTER 


air-operated equipment free from the de- 
structive effects of pipe scale, dust, dirt, and 
condensates. And, Staynew Filters pay for 
themselves in reduced equipment mainte- 
nance costs alone. They filter compressed 
air under all pressures and temperatures, 
natural and manufactured gases. Dollinger 
engineers will welcome your filtration prob- 
lems. Why not call on us. Remember, 
Dollinger makes every type of filter for 
every industrial need. 


Write for Bulletin 200 which contains complete engineering 
data and illustrated material on Staynew Pipe Line Filters. 
Dollinger Corporation, Dept. 47, Centre Park, Rochester 3, N.Y. 





DOLLINGER 


INTAKE 
FILTERS 





LIQuiD 
FILTERS 





PIPE LINE 
FILTERS 





ELECTRO- 
STAYNEW 
PRECIPITATOR 





AUTOMATIC 
AIR 
FILTERS 





PANEL 
FILTERS 











SPECIAL 
FILTERS 


LIQUID FILTERS « PIPE LINE FILTERS « INTAKE FILTERS e HYDRAULIC FILTERS e ELECTROSTATIC FILTERS e MIST 
s COLLECTORS « DRY PANEL FILTERS « SPECIAL DESIGN FILTERS « VISCOUS PANEL FILTERS « LOW PRESSURE FILTERS 
HIGH PRESSURE FILTERS « AUTOMATIC VENTILATION FILTERS « NATURAL GAS FILTERS « SILENCER FILTERS 
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eae, 


This 150-Foot Hose 


ot a 


STRETCHES AROUND THE WORLD 


Refueling-in-air techniques such as these now make 
possible non-stop trips around the world. But no matter 
where the refueling takes place, the pipeline begins at 
the nation’s refineries. 

With experts predicting that by 1965 refined product 
sales will have increased 2)2 times over 1946, the need 
for efficient refinery operations is obvious. Perhaps 
Polyrad—the filming amine inhibitor and detergent— 
can play a role in your operation. 


Pine Chemicals Division, Naval Stores Department 


HERCULES POWDER COMPANY 


900 Market St., Wilmington 99, Del. 


October, 1957—-PETROLEUM REFINER 


Polyrad forms a molecular film that protects metal 
from attack and reduces down time caused by corrosive 
damage. Polyrad’s detergent action keeps metal surfaces 
clean to maintain heat transfer and operation at unit 
capacity. 

A Hercules trained representative will be glad to tell 
you how Polyrad can protect your refinery. Stocks are 
maintained at strategic points throughout the country 
and overseas. 


REFINERS RELY ON 


POLYRAD 


FILMING AMINE INHIBITOR = usr 
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Ce lt © 


RR Hn nl 


Three Ingersoll-Rand Class SFL reflux pumps handling liquid hydrocarbons at 100 to 
110 gpm for new reforming unit at Cosden refinery. 


REFLUX PUMPS 


at Cosden Rexformer Unit 





Ingersoll-Rand Centrifugals handle “vital fluids” 
for new Rexformer Unit at large Texas refinery 


poration, thirty Ingersoll-Rand centrifugals have the im- 
portant job of pumping the “life blood” for the new U.O.P. designed traction reflux pump handling hydrocarbon 


His. AT the Big Spring Refinery of Cosden Petroleum Cor- 


Ingersoll-Rand 25-hp Class VP vertical ex- 


Rexforming Unit. In addition to the reflux pumps shown here, seen ot CE gem. 


other I-R pumps are in circulating, transfer and charge service — 
all performing functions vital to sustained operation of the reform- 
ing process. 

Here at Cosden — as in major refining and processing plants all 
over the world — the dependability, efficiency and low mainte- 
nance of Ingersoll-Rand pumps contribute to the economy and 
trouble-free performance of the entire plant. For a fast solution 
to your pumping problems, just call your nearest I-R Branch 
Office. 


Ingersoll-Rand — 


10-691 umn reflux pumps, each rated 390 gpm. 











11 Broadway, New York 4, N. Y 





PUMPS e¢ COMPRESSORS ¢ DIESEL ENGINES ¢ AIR & ELECTRIC TOOLS + TURBO BLOWERS + CONDENSERS 
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Now every laborato 


can afford a precisio 








mass spectrometer 


High sensitivity at low cost 


for plant, field, and laboratory 














oy 





Now you can improve your process control or 
analytical service with an inexpensive, portable mass 
spectrometer. CEC’s completely new 21-611 adapts 
easily to installation in a trailer, on a bench — 
wherever there is space for the 115-lb unit. The 
instrument covers mass range 2 through 80, 

with automatic scanning from mass 12 to 40 
requiring only 3 minutes. Extremely rugged 

and simple to operate, the 21-611 consists of 
separate electronic and vacuum modules which 
may be operated stacked or apart. Ingenious design 
for trouble-free operation has eliminated the 
conventional cold trap, one forepump, magnet 
shunt, and several vacuum tubes. Investigate this 
outstanding value by calling your nearby CEC field 
office, or write for Bulletin CEC 1843-X4. 


Capable of analyzing minute samples of gases, gaseous mixtures, 
or vaporized liquids with precise accuracy, the economical 
21-611 offers automatic programming of control mechanisms 
and a unique scanning dial which eliminates mass marking. 
Complicated sample introduction procedures are unnecessary 
with the simplified batch inlet system featuring a single all-metal 
rotary valve. Entire portable unit weighs only 115 pounds. 


Consolidated Electrodynamics 
300 North Sierra Madre Villa, Pasadena, California 


OFFICES IN PRINCIPAL CITIES THROUGHOUT THE WORLD 
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MORE OF THE GARLOCK 2,000 


0 More Stuffing Box Maintenance! 


. Stationary Seat of ceramic, Ni 
Resist, or bronze has precision 
lapped sealing face for perfect con- 
tact with carbon ring. 


. Vibration Ring of Buna-N posi- 
tions stationary seat in a flerible 
mounting and acts as sialic seal. 

. Seal Ring of carbon is also pre- 
cisely lap to match sealing face 
of stationary seal. 

. Roll type Bellows permits free 
movement of seal ring. 

. Shell, encases entire rotary unit 

and furnishes mechanical drive 

for seal ring. 


+ Stainless Steel Spring with 
load precisely calculated to face 
area of seal. 

. Stop Collar, or shoulder, posi- 
tions seal to specified operating 
length 


THE GARLOCK PACKING COMPANY, Palmyra, N. Y. 


For Prompt Service, contact one of our 30 sales offices and warehouses throughout the U.S. and Canada. 


ARO Cr 
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install 
barlock Package Seals 
on Your Present Pumps 


®@ ELIMINATE LEAKAGE AND 
SHAFT WEAR 


®@ REDUCE DOWNTIME 


eCUT MAINTENANCE COSTS 


When leakage and maintenance are serious 
problems in the operation of your pumps you'll 
find a perfect answer in Garlock MEcHANIPAK* 
Seals. Installation on new or existing equip- 
ment is simple. And, several designs are availa- 
ble to meet a variety of operating conditions: 
pressures to 150 psi, temperatures to 212° F., 
and shaft speeds to 2000 feet per minute. Sizes 
for shafts from %%” to 3” diameter for sealing 
against water, oils, alcohol, mild acids and 
solvents. 


MEcHANIPAK Seals are another important part 
of “‘the Garlock 2,000” . . . two thousand dif- 
ferent styles of packings, gaskets and seals for 
every need. It’s the only complete line . . . 
that’s why you get unbiased recommendations 
from your Garlock representative. Ask him for 
complete data on this long-life, maintenance- 
free Mecuanipak Seal. Or write for Folder 
AD-150. 





*Registered Trade Mark 


Packings, Gaskets, Oil Seals, Mechanical Seals, 
Rubber Expansion Joints, Fluorocarbon Products 
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AMOCO CHEMICALS-A NEW RESOURCE 


for petroleum additives 
for petroleum additives research. 
testing and technical service 


AMOCO Chemicals Corporation is a new resource for 
petroleum additives. This new resource is implemented 
by: (1) extensive research facilities for the develop- 
ment of improved additive chemicals, (2) engine test 
laboratories to help evaluate the performance of your 
motor oils, (3) men fully qualified through experience 
to cooperate with you in laboratory and field test 
programs. 


AMOCO Chemicals sales engineers have had years of 
experience in the proper application of petroleum 
additives. They are ready to assist you in formulating 
motor oils to meet the requirements you have estab- 
lished for your products. 

Want more information about the petroleum additives 
research, test or technical service facilities of AMOCO 


Chemicals? Your request for additional information 
will receive immediate attention. 


AMOCO 


CHEMICALS 


AMOCO CHEMICALS CORPORATION ee 
910 South Michigan Avenue, Chicago 80, Illinois 





N E\W | direct tank-mounted 


LIQUID LEVEL 
TRANSMITTER 


Exclusive static pressure 
connection for closed 
vessels above or below 
atmosphere .. . elimin- 
ates need for second 
instrument, 


This sensing diaphragm capsule 
flange-mounts directly on side of tank. 
All wetted parts of Type 316 stain- 
less steel, with optional plastic coat- 
ing for further corrosion protection. 


with DIRECT 


r~) 4A 


- 


a tte 


IDEAL FOR: Viscous or 
corrosive fluids, slurries, 
and solids-in-suspension, 
as well as “easy-to- 
measure” fluids. 


Now you can measure the level of 
“difficult” or easy-to-measure fluids 
— economically, without the complli- 
cation of floats or bubble tubes, and 
with sustained high accuracy over 
the entire range span. 


Flange-mounted directly to the side 
of an open or closed tank, the Type 
13FA Transmitter eliminates piping 
and purging. Its stainless steel dia- 
phragm capsule senses level changes 
instantly. Conventional tubing leads 
its output air signal directly to stand- 
ard 3-15 psi receiver-recorders and 
controllers without need for inter- 
mediate signal converters. 

The 13FA provides an accurate, 
trouble-free solution for level meas- 
urement problems. Write for detailed 
information, or ask your nearby Fox- 
boro Field Engineer to explain its 
application to your specific process. 
The Foxboro Company, 7410 Norfolk 
St., Foxboro, Mass., U.S.A. 





FOXBORO 


LIQUID LEVEL TRANSMITTERS 


October, 1957—PETROLEUM REFINER For more data on advertised products, use Readers’ Service Cards, last page. 





Make room for oilmen on the Limited. Our seagoing geologist doesn’t 
usually travel with his coral samples. But they’re clues in the search for oil, and he’s making 
the point that oilmen help railroads carry people and freight from here to almost anywhere. 
The latest count tallied 440 million passengers and 2.5 billion tons of freight in one year. So 
if your seat mate on the train doesn’t know the facts and talks against the oil industry, 


" 4 
tell him you’re an oilman and proud of it. And tell him why. SHELL OIL COMPANY 
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There is one type of 


HEAT 
TRANSFER 
SURFACE 


best suited to your next 
heat exchanger. 





In some cases, bare tubes may be the most prac- 
tical type of heat transfer surface for your needs. 
In other cases, finned tubes may provide a more 
efficient and compact exchanger. 


G-R builds heat transfer apparatus with either 
bare tubes or finned tubes. G-R finned tube sur- 
faces include both longitudinal G-Fin and helical 
K-Fin ...two widely popular types that have 
proved their superiority in hundreds of thousands 
of installations throughout the world. 


G-R builds both shell-and-tube units and open 
sections ... for large or small capacities . . . for 
high or low temperatures and pressures . . . for 
clean or clogging fluids, with high or low heat 
transfer rates. Your problem involves some of 
these conditions. G-R engineers have met all 
these conditions in all of their combinations. Let 
us advise you. Call in a G-R representative today. 


THE GRISCOM-RUSSELL CO. 


A SUBSIDIARY OF GENERAL PRECISION EQUIPMENT CORPORATION 


MASSILLON, OHIO 


HERE'S AN EXAMPLE OF G-R LEADERSHIP 
IN HEAT TRANSFER APPARATUS 





Griscom-Russell is now entering the last decade of a 


Century of Progress 


Ninety years ago in New York Harbor a modest ship chandlery 

was established to service the needs of seagoing vessels as they 

plied into port for fitting and repairs. The enterprise developed 

fast until it was manufacturing small equipment and later a line 

of coil tube heat exchangers, which due to their long, efficient 

and trouble free service, created the reputation for dependable 

products which The Griscom-Russell Company still enjoys. There “ 
followed equally reliable lines of Marine Distilling Plants, eo = n 
Tubular Exchangers, Bentube Evaporators, Feedwater Heaters 

and Extended Surface Heat Exchangers for land and sea service. 

Through the years the chemical, petroleum, utility and marine = rc 
industries have recognized the increasing need for heat exchange 

equipment and G-R has met these needs with progressive designs 

and manufacturing facilities. The requirements for increasingly 

higher temperatures and pressures have been met by G-R’s 200 

engineers, designers, draftsmen and by a well qualified manu- 

facturing personnel. Today we serve a long line of established 

customers in all major industries. 


We are now on the threshold of the atomic age, a challenge to the 
engineering, designing and manufacturing ingenuity of our 
people. Nuclear power will necessarily supplant present day 
power supply systems as our resources of oil and coal are de- 
pleted. G-R has been engaged in research resulting in the pro- 
duction of heat transfer equipment for this field. Such equipment 
must operate under service conditions involving fluids at tem- 
peratures and pressures in the high ranges. Severe service con- 
| l. : af ditions are also met with in the petro-chemical field, an industry 
~OORI] ne which is still in its infancy. In the manufacture of heat transfer 
™ 7 equipment of this kind the most exacting manufacturing tech- 
Fo rwa al niques must be engeeyee. G-R has the necessar) nacitien includ- 
ing X-ray and stress relieving, ultrasonic and dye penetrant 
testing, welding equipment and techniques requiring specially 
qualified and registered operators. The indications are that the 
heat transfer equipment of the future will demand that these 
manufacturing practices become routine procedures. As in the 
past, G-R is prepared. To those who have new problems involv- 
ing heat transfer between any fluid mediums including liquid 
metals, G-R engineers are able to advise. It is probable that they 
have already met similar situations. 


THE GRISCOM-RUSSELL CO. 


MASSILLON, OHIO 
A SUBSIDIARY OF GENERAL PRECISION EQUIPMENT CORPORATION 





WELL VALVES 


Fig. 3059G—300-Pound Steel Lubri- Fig. 1303—1500-Pound Steel Gate 
cated Plug Valve. Bolted Gland type. Valve with bolted flanged bonnet 
Gear Operated. Sizes 6” to 12”. and outside screw stem and yoke. 


Fig..2467—Small Stainless Steel Fig. 86190—Steel “LPG” Globe 
Gate Valve for 300 Pounds W.P. Valve for 400 W.0.G. For services that 
Outside screw stem and bolted yoke. | demand the use of Steel Valves. 


meade with quality proved materials 


Consult your Powell Valve Distributor for full facts about quality proved bronze, iron, steel, and 
corrosion-resistant valves. For every flow control problem—there is a Powell Valve to solve it... better. 


THE WM. POWELL COMPANY, CINCINNATI 22, OHIO... 11ith YEAR 
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Put 
HARSHAW 
CATALYSTS 
to work for you 


Harshaw Catalysts do a giant’s work 
and Harshaw produces catalysts in 
giant quantities—carloads every 
week. A letter or phone call will put 
our 20 years’ experience and acres of 
production and research facilities to 
work for you. 


PREFORMED CATALYSTS 


to fit special process requirements 
Hydroforming « Cyclization « Oxidation + 
Dehydrogenation «+ Dehydration «+ Desul- 
phurization « Alkylation « Isomerization + 
Hydrogenation 


CATALYTIC CHEMICALS 
SUPPLIED BY HARSHAW 


Aluminum Nitrate Cobalt Nitrate 
Copper Nitrate 
Manganese Nitrate Solution 
Metallic Soaps (Cobalt, Manganese) 
Nickel Carbonate Nickel Formate 
Nickel Nitrate Nickel Sulfate 
Sodium Methoxide Zinc Nitrate 


Our experienced technical staff will assist 
you in developing the best and most econom- 
ical catalyst. If you have a catalytic process 
in the development or production stage, a 
discussion with us may prove beneficial. 


HARSHAW CATALYSTS 
AVAILABLE IN THESE FORMS: 


Tablets « Powders 
Granules « Extrusions 


H Spheres «- Flakes 


CHEMICAL Fee 
COMPANY | 4 , wr % + , > ae 


Chicago * Cincinnati « Cleveland « Detroit 


HARSHAW 


Hastings-On-Hudson,N. Y. « Houston « Los Angeles 
Philadelphia « Pittsburgh 
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FLUID 
CONTINUUM 
a study in 
stainless steel 


University for 
Fluid Systems, 
incorporated 


“PAMPERING WAX 


IS OUR BUSINESS” 


Liquid wax is high on the list of delicate, temperature-sensitive products. In 
storage and in wax pipeline systems, heat density and temperature 


must be controlled exactly to eliminate costly spoilage. 


A maintenance-free Thermal Electric® System automatically 
provides constant, even temperature throughout the entire wax 
handling system. Carefully controlled increments of low voltage, 60 cycle 
alternating current are applied to the same pipe in which 
the wax is contained. For heated storage, the same principle is utilized to 


warm pipe coils in the tanks. 


The result is a pampered wax that is constantly surrounded by the 


gentle, even warmth that is your assurance of a quality product. 


Thermal Electric Systems have been designed for: 


American Can Co. .. . Continental Can Co., Inc... . Dixie Cup Co. . . . Columbia Ribbon & Carbon 
Mfg. Co., Inc... . Acee Pure Milk Co... . Waxide Paper Co. . . . Universal Machine Co., Inc. . . . 
Central Waxed Paper Co. .. . Riegel Paper Corp. . . . General Waxed 
Papers Corp. .. . Reynolds Metals Co. 


Thermal Electric . . . the dependable, low-cost 


solution to off-site wax handling. 


Trademarks Reg. U.S. Pat. Of. 


FLUID SYSTEMS INC. 


1881 DIXWELL AVENUE * NEW HAVEN 14 * CONNECTICUT 
NEW YORK © NEW HAVEN © CHICAGO 
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Since Clark introduced the world’s first 2-cycle 
turbo-supercharged gas-engine-driven compressor in 1953, 
over 431,000 bhp. of these modern ultra-efficient units 
have been ordered by industry. 


PO 


of Clark Turbo-supercharged 
Compressors now operating or on order 


In the Clark tradition, these TLA and TRA units 

don’t have to be babied or pampered when the going gets rough. 
Because they are specifically designed for turbo-supercharging 
rather than being beefed-up lightweights, they possess the stamina 
to back you up under the most difficult load conditions. 

Seven years of experimental and development work prior to 

their introduction make their outstanding performance possible. 


The TLA-TRA have been field-proved by over 
1,000,000 compressor hours on stream. 


For modern, efficient, trouble-free compressor horsepower at its best, 
choose a Clark TLA-TRA. Seven models from 1100-3400 bhp. 


CLARK BROS. CO., OLEAN, NEW YORK 
One of the Dresser Industries 
Offices in Principal Cities Throughout the World 


Turbo-Supercharged Compressors 
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THE HAMMOND 


DIALIFT 


the only membrane type 
conservation tank 


... with full-rated vapor and 
product capacity at all times 
... with a membrane that cannot 


come in contact with product 


; : . with vapor space that can be isolated 


for inspection and maintenance 


without taking tank out of service. 


New or converted DIALIFT tank, in- | 
ter-connected with cone-roof tanks, —— =] 


ae eaters i 
becomes central “breathing” unit. | J} ql} Sill) 


Dore | 


Principle of the Hammond Dialift 


A—DIALIFT DIAPHRAGM rises end falls to ac- 
commodate expanding and contracting vapor. 


B—Vapor passes to and from tank and DIALIFT 
through simple elbow connection. 


C—DIALIFT and tank have full-rated capacity. 





DIALIFT GROUND UNIT serves as 


central “breathing” apparatus of [r- =| an zl ir 
iL l 


system. __ _ . 


multi-tank conservation 


THE HAMMOND DIALIFT consists of a gas-tight 
Vulcalock membrane attached to the inside periphery of 
a cylindrical metal housing to become a “breathing” 
apparatus to accommodate the expanding and contract- 
ing vapor as developed in product storage tanks. The 
DIiALIFT can be used as a single conservation unit by 
being attached to the roof of a product storage tank or 
as a central “breathing” system by being manifolded to 
a number of product storage tanks. There are two forms 
of installation: Ground type manifolded to a number of 


D—Membrane can't come in contact with product. 
E—DIALIFT can be isolated for e and 
inspection, product tank stays in service. 





The most efficient and economical vapor 
conservation system for new or old tanks. 


tanks to form a conservation system and integrated type 
whereby the DIALIFT is attached to the roof of a tank 
for vapor conservation for one or a number of tanks. 
The DIALIFT is completely isolated from the product 
storage tank. Vapor passes between the tank and 
DIALIFT through a vaporline connection. It is easy to 
convert old cone roof tanks to efficient vapor-saving 
DIALIFT installations by attaching a DIALIFT hous- 
ing with membrane to the roof of the old tank and con- 
necting the vaporline between the tank and DIALIFT. 


THE HAMMOND DIALIFT ELIMINATES BREATHING LOSS AND REDUCES FILLING LOSS 


Write for-dialift catalog 55DL 


HAMMOND IRON WORKS 
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ROHM & HAAS, manufacturer of Plexiglas’, installs 
Dempster-Dumpster One-Man System to cut waste removal cost 





BEFORE 


“We no longer have to store 
waste materials in uncovered 
drums,” says Mr. Roy Smelcher, 
Yard Superintendent of the Rohm 
& Haas Knoxville plant. “The 
Dempster-Di ter System elimi- 
nates the rehandling and sweeping 
always necessary when using 
drums or barrels.” 











AFTER 


Big 15-yard Dempster-Dump 
Containers like this one “make it 
possible for us to keep a cleaner, 
safer yard area at a much lower 
cost,” reports Mr. Smelcher. This 15- 
yard Dempster-Dumpster is placed 
for convenient dock-loading. 











Aaa ROHM & HAAS COMPANY to the thousands of users taking advantage of 
the economies provided by the DEMPSTER-DUMPSTER SYSTEM! Rohm & 
Haas officials at the Knoxville plant figure immediate man-hour reductions fol- 
lowing their change-over to this one-man system will cut their waste materials 
collection and removal cost substantially. The fireproof DEMPSTER-DUMPSTER 
Containers also provide safe and temporary storage until rubbish is removed to 
the dump .. . eliminate rehandling of wastes ... put a stop to insanitary 
accumulations of refuse and wastes. Write now for complete information. 
Manufactured by DempsterBrothers, Inc. 





ROHM & HAAS Chose New Dempster - Dumpster 
LFW 253-C Offering these 4 Big Advantages: 


1. Less Truck Chassis Investment. Mounts on 18,0004 GVW 
Chassis. 2. Less Truck Operating Cost. 3. Combines Many 
Improvements in Design resulting in minimum maintenance. 
4. Services All Dempster-Dumpster Bottom Dumping Containers including 15-yard 
capacities and Tilt and Skip Containers including 7',2-yard capacities . . . Here is 
the ideal Dempster-Dumpster for many plants. 
Write for literature fully illustrating how this 
Dempster-Dumpster LFW 253-C serves any num- T H E 
ber of Dempster-Dumpster Containers .. . De- 
tachable Containers of every design and size to 
meet each of your waste collection and removal 
requirements. 





New Dempster-Dumpster Bottom Dumping Containers with 

: . SUMP BOTTOM eliminate dripping. Insist upon the Sump 
Note how 15-yard Bott which gives you an ALL-PURPOSE CONTAINER for 
Container is served by the truck- moist, wet refuse as well as dry wastes! 


DEMPSTER BROTHERS, 5107 Dempster Building, Knoxville 17, Tennessee 
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Marley Cross-Flow Cooling 


so simple, so logical, so effective 


Air contact cools water—and the Cross-Flow 
method of cooling, originated and patented by Marley, 
carries this simple principle to its logical conclusion. 
Everything that contributes to more efficient water 
distribution and break-up, prolonged air-water con- 
tact and maximum utilization of every pound of air 
is incorporated into the simple, efficient Marley 
Cross-Flow design: 


Oar UTILIZATION 


A single fan draws air uniformly, with low draft loss, 
through the full height louver side walls, assuring 
maximum air-water contact at all levels throughout 
the two cooling cells. The fan is a multi-blade cast 
fan specifically designed by Marley for converting ap- 
plied power to actual cooling tower performance. Air 
is exhausted through Marley VL Fan Cylinders that 
amplify fan efficiency and cooling performance. 


a WATER DISTRIBUTION 


There can be no channeling, no dry areas in the 
filling of a Marley Cross-Flow tower. Primary dis- 
tribution is by gravity flow through uniformly spaced 
porcelain orifices located at close intervals on the 
distribution basin floor. Secondary distribution is 
achieved by diffusion decks directly below the basin. 


© warer sreax-up 


Mortis-Locked filling continually breaks water up at 
very close intervals (fill decks are just 514” apart) 
and momentarily retains it on the broadest horizontal 
surface of fill members for prolonged film cooling. 
Marley Cross-Flow design provides an extraordinary 
amount of wetted surface essential for heat transfer 
and more splash surface for break-up than any other 
type industrial tower . . . and this is achieved at 
lowest static pressure. 


WRITE TODAY FOR COMPLETE INFORMATION 


The Marley Company 


Kansas City, Mo. 
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[arpenter 7Mo Stainless Tubing 


No corrosion...no pitting after 4 years of handling 
hot SO2 gases and vapors 


e The smooth, clean surfaces of the Carpenter 7Mo 

Stainless tubing in this 3-pass Relief Gas Cooler tell ssnesh CY The Sanpemer. Geet Company 
the whole story. Still like new after 4 years of carry- Alloy Tube Division, Union, N. J. 
ing 8% SO. gases and vapors from the top of a Export Dept.: The Carpenter Steel Co., Port Washington, N. Y.—‘‘CARSTEELCO” 
sulphite digester at temperatures in excess of 200°F. 

No maintenance. No replacement worries. No 

costly downtime. 


If you have a tough corrosion problem involving 
stress corrosion cracking and pitting, see what 


Carpenter 7Mo Stainless Tubing and Pipe can do to S : i bi & 4 
solve it for good. Call your Carpenter Distributor fain ess Tu ing Pipe 
for service that satisfies. 


Oc tober, 1957—PETROLEUM REFINER For more data on advertised products, use Readers’ Service Cards, last page. 





Simplest pneumatic controller 
to use and maintain 


Bristol gives you improved stability of control action 
—but keeps basic simplicity of Series 500 Controllers 


Bristol Series 500 Pneumatic Control- 
lers are the easiest controllers on the 
market to use and maintain—still the 
most dependable and trouble-free. 

The reason? The basic simplicity of 
the operating mechanism. That hasn't 
changed in the years since we intro- 
duced this long-time favorite among 
instrument men. Reason No, 2: they 
are equipped with famous Bristol 
measuring elements, 


Easy calibration 

It’s this foolproof simplicity of the 
control system that makes calibration 
so easy on Series 500 controllers. Only 
one service adjustment is required and 
provided to exactly calibrate the con- 
trol system. The control system can 
be completely disassembled and after 
reassembly (even with replacement of 
parts) can be restored to precise cali- 


BRISTOL’S® SERIES 500 CONTROLLER, shown 
here with four-position transfer station. In- 
ternal station also available. 


BRISTOL 


AUTOMATIC CONTROLLING, RECORDING AND TELEMETERING 
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bration with this one adjustment. 

No special tools are required. A 
¥%4-inch wrench is all that’s needed. 

The 500’s completely interchange- 
able parts, accurately designed and 
manufactured to extremely close tol- 
erances, make possible this built-in 
calibration. 


And check these features: 
improved control stability—ad- 
vanced automatic control techniques 
have been applied by Bristol engi- 
neers to improve stability of control 
action in the new Series 500W Con- 
trollers. 


Wide-band models offer choice of 
% to 400% proportional band with 
simple band shift. 


True zero derivative setting —exclu- 
sive with Bristol. 


Reset action stops in reset models— 
again a Bristol exclusive—prevent loss 
of control due to prolonged deviation 
from set point. 


Four-position internal transfer sta- 
tion with automatic, manual, test, and 
service positions, plus pressure-match- 
ing button and manual pressure regu- 
lator, for maximum convenience «in 
process control. 


Complete data available 


Write today for engineering data on 
Bristol’s Series 500 controllers for your 
critical control problems. They're avail- 
able for automatic control of tempera- 
ture, pressure, vacuum, draft, absolute 
pressure, liquid level, humidity, pH value, 
electrical measurements, and mechani- 
cal motion. The Bristol Company, 111 
Bristol Road, Waterbury 20, Conn. 


TRAIL-BLAZERS 
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FOUR-POSITION INTERNAL TRANSFER STATION 
shown here in interior view of Series 500 
Controller. Permits remote manual control, 
testing and servicing without disconnecting 
instrument. 





YOU CAN GET THESE 
CONTROL MODES: 
. Fixed narrow band (on-off) 


. Proportional band—'2 to 100% and 2 
to 30%. 


. Reset with wide band—rates 0.1 to 10 or 
1 to 300 repeats per minute. Proportional 
band 2 to 400%. 


. Derivative (rate)—'%2 to 100% propor- 
tional band, Derivative time 0.2 to 20 
min., plus zero derivative setting. 

. Reset plus derivative—proportional band 
and reset rate as in “reset” above. Deriv- 
ative time as in “derivative” above. 


YOU CAN HANDLE THESE 
CONTROL PROBLEMS: 


. Cascaded control 2. Selective control 3. 
Ratio control 4, Time-program control 5. 
Pneumatic transmission, 

6.55 











IN PROCESS AUTOMATION 


INSTRUMENTS 
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Super-safety, 

quick operating 

(45 seconds) 
pressure vessel 
doors are 

another SW specialty. 


“aa 7 
FOR PRESSURE VESSELS 





STRUTHERS WELLS Corporation 


TITUSVILLE, PA. Plants at Titusville, Pa. 


and Warren, Pa. 








Offices in Principal Cities 
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In Iron Body Wedge Gate Valves, 
Outside Screw and Yoke Design, 


Walworth offers you these 
8 outstanding advantages! 


STRONGER CONNECTIONS. T-head disc-to-stem con 
nection on OS&Y types permits wedge to properly 


seat itself. 


TIGHTER SEAL. Solid web type disc on 
OS&Y valves provides tight closure, 


ger service 


REDUCED TURBULENCE. Fluid action is minimized 


tre 


t-flow port désign. 


FEWER OBSTRUCTIONS. Seat rings of bot- 
sated types are screwed into body 


jum and grit accumulations. 


*WALWORTH is a registered trademark of WALWORTH COMPANY 


Walworth Subsidiaries: ALLOY STEEL PRODUCTS CO. - CONOFLOW CORPORATION » GROVE VALVE AND REGULATOR CO. 
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SURE-GRIP HANDWHEEL. Fluted desigr 


fohD 1014-5: om 10)¢-melal opm -52-10me, Abiemmela-1eb > mel loh 1-3: 


HIGH CORROSION RESISTANCE. Brass liner 


relgehi Tak Mme) (elaletMmagelsaMel-ti-idleldehilelamelslem iaeldiale 


EASIER REPACKING. Hinged 


. ‘ot -taaathiia 
ve pe 


LESS DAMAGE. Bronze | 
DhY. 2 vaives preve 


Fol rola tame celal siete ham @1eli-M— Aolh'7-1 lel d-Meh Zelllele)(-ME Zilsmeaa-hia-1e 
or flanged ends, in sizes and types for every purpose 
For full information see your Walworth Distributor or write 


Walworth Company, 60 East 42nd Street, New York 17, N.Y 


W/A LV O F?'T Fi * 


DISTRIBUTORS IN PRINCIPAL CITIES THROUGHOUT THE WORLD 


M&H VALVE & FITTINGS CO. » SOUTHWEST FABRICATING AND WELDING CO., INC. » WALWORTH COMPANY OF CANADA, LTD. 
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Stainless steel lining 
extends life of catalytic 
polymerization tower 


Two months after going on stream, this catalytic poly- 
merization tower shut down. Its carbon steel plates had 
corroded halfway through. 


Phosphoric acid catalyst, temperatures up to 375°F, 
and pressures up to 500 pounds per square inch did the 
damage. 


Refinery engineers then had a fabricator line the tower 
with Type 316 chromium-nickel stainless steel .. . and 
put in stainless caps and trays. 


After 21 months of service, inspection showed 
the stainless lining still in excellent condition, 
with many more months of service yet to come. 


For your corrosion problem... it may pay you to con- 
sider the properties of chromium-nickel stainless steel. 
It provides not only outstanding corrosion resistance, but 
also high strength, fabricability and ease of cleaning. 
Inco’s Corrosion Engineering Section has a large amount 
of information on stainless steels . . . and many other 
alloys used in the petroleum industry. We’d be glad to 
share this data with you. 


For immediate reference ... the 34-page booklet, Cor- 
rosion Resisting Properties of the Austenitic Stainless 
Steels, discusses mechanism and factors of corrosion in 
various atmospheres. If you’d like to have a copy of this 
informative, useful handbook, just send a postcard to 
Inco. 


The International Nickel Company, Inc. 
67 Wall Street dd New York 5, N. Y. 


INGO NICKEL 
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the most ECONOMICAL maintenance 
is PREVENTIVE maintenance 


TWO OF THE MOST EFFECTIVE 
PREVENTIVE MAINTENANCE 
MEASURES ARE: 


98% to 100% SALT REMOVAL wif 
TRETOLITE COMPANY i ri etolite Chemical Desalting 


r a oy a0F li te | Tretolite Desalting prevents salts, solids, trace 


metals and other impurities from entering the refinery 
LOS ANGELES stream. It prevents salt plugging and fouling in con- 
densers, exchangers and towers, reducing clean-outs 
and tube rattling to minimum. Tretolite Desalting is 
an automatic, all-chemical process that consistently 


delivers salt removals in the 98% to 100% range. 


EFFICIENT CORROSION PREVENTION 
“He FOL TEECOMP AINE: with Kontol Corrosion Inhibitors 


K ON T O) | Kontol Corrosion Inhibitors prevent internal corro- 
d . be ae ns 


sion and hydrogen blistering and help to eliminate scale 
Withaleltiisbelsy \ icdaaas and fouling difficulties. Kontols are readily adsorbed 
from hydrocarbon solutions at metal surfaces to form 
a tough impervious film. In addition to their inhibiting 
properties, the Kontols are powerful detergents which 


clean and de-foul refinery equipment. 





TRETOLITE COMPANY 


A Division of Petrolite Corporation 


is always on call to assist you 369 MARSHALL AVENUE, ST. LOUIS 19, MISSOURI 
in your maintenance and 5515 TELEGRAPH ROAD, LOS ANGELES 22, CALIFORNIA 
processing problems. 


Ask the man in the red car 


The Tretolite Service Engineer 











Chemicals and Services for the Petroleum Industry 


DESALTING + DEMULSIFYING + CORROSION INHIBITING + SCALE PREVENTING 
FUEL OIL ADDITIVES + WATER DE-OILING + METAL DEACTIVATORS 


AR-57-1 
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GET ACCURATE “ON-THE-SPOT” 
TEMPERATURE READINGS... 





——I 





TYPE 6360AH. — BACK CONNEC- 


twinge ants a 4% INSTALL ‘AMERICAN’ BI-METAL 


+200-1000° F. Stem Lengths: 


2%” to 24”. Climate-proof 
Stainless steel case. TH ERMOM ETERS 


TYPE 6260CH. — BOTTOM CON- 
NECTION. 3” Dial. Temperature 
Ranges: —80-120° F. to +50- 
400° F. Stem Lengths: 242” to 
24”. Carbon steel case suitable 


tor indeers of eutdeers. The Anti-Parallax MAXIVISION® Dial . . . 


FOR SUREST, SHARPEST, EASIEST READABILITY 
...ls Available Only In ‘American’ Thermometers 








Nowadays fewer men are required in power and processing plants to 
inspect operations, so it is more important than ever to have observation 
points handy for them. ‘American’ Bi-Metal Dial Thermometers, in- 
stalled at important check points, eliminate frequent trips to the contro] 
house. Inspectors can observe variations in process temperatures “on 
the spot” and take steps to effect corrections. 


The economy of these thermometers goes far beyond the time-saving 
convenience of local indoor and outdoor readings. Their accuracy and 
utility contribute to lower costs. They provide the greatest sensitivity 
in bi-metal actuation. The low-mass single helix bi-metal coil is pre- 
cisely centered in the stem to assure quick, accurate response to all 
temperature changes — to prevent the retard effect the coil can cause if 
rubbed against the stem wall. 


The Maxivision dial is a split-level dial with pointer set on the 
TYPE GOG0AH. — “EVERY | same plane as the outside raised ring that carries the graduations. No 
ANGLE” CONNECTION. 5” perspective effect, no parallax! Readings are sure, sharp and accurate 
Dial. Temperature Ranges: at a glance! 


—80-120° F. to +200- The availability of ‘American’ Bi-Metal Dial Thermometers in types 
1000 F. Stem Lengths: with back, bottom or “Every Angle” connection permits selection to 
4” to 24”. Climate-proof fit the conditions of each location. For example, the “Every Angle” 
Stainless steel case. type can be set at any point within 180° on two axes. Thus it is par- 
ticularly recommended for installation above or below eye level or in 
close quarters where the types with fixed back or bottom connection 
i would be impractical. 





PHONE YOUR INDUSTRIAL SUPPLY DISTRIBUTOR for assistance in selecting the types of ‘American’ 
Bi-Metal Dial Thermometer best suited to your needs. He can provide separable sockets in all 
materials and sizes normally required. 


In Canada: Manning, Maxwell & Moore of Canada, Ltd., Galt, Ontario 


USTRIAL INSTRUMENTS 


A product of MANNING, MAXWELL & MOORE, INC. stratForD, CONN. 


MAKERS OF ‘AMERICAN’ INDUSTRIAL INSTRUMENTS, ‘ASHCROFT’ GAUGES, ‘CONSOLIDATED’ SAFETY VALVES, ‘AMERICAN- 
MICROSEN’ INDUSTRIAL ELECTRONIC INSTRUMENTS, Stratford, Conn. ‘HANCOCK’ VALVES, Watertown, Mass. ‘CONSOLIDATED’ 
SAFETY RELIEF VALVES, Tulsa, Okla. AIRCRAFT CONTROL PRODUCTS, Danbury, Conn. and Inglewood, Calif. ‘‘SHAW-BOX" AND 
‘LOAD LIFTER’ CRANES, ‘BUDGIT’ AND ‘LOAD LIFTER’ HOISTS AND OTHER LIFTING SPECIALTIES, Muskegon, Mich. 


MANNING 
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Pumps, pours, dissolves 


under any condition 


7 


| UOP AW60) 


C OP #28 DEACTIVATOR 





Even in exposed, below-freezing locations, 
UOP AW(50) Copper Deactivator flows readily, 
doing away with low-temperature 

pumping problems common to ordinary 
deactivators. And, whether you use 

AW(50) in the five-gallon manual-application 
size, or 55-gallon drums for automatic 
injection, it will not freeze and can be easily 
pumped even when stored for long 


periods at temperatures as low as 0°F. 


In addition to superior pouring properties under 
low-temperature conditions AW(50) 

gives maximum metal deactivating efficiency 
and economy. It is instantly soluble in 


hydrocarbons, and is light in color. 


UOP AW(S50) is a “‘must”’ for refiners stabilizing 
gasoline, jet fuel, domestic heater oil and 

diesel fuel in all northern latitudes where 
temperature drops are extreme. 


*Trade Mark 


UNIVERSAL OIL PRODUCTS COMPANY 


30 ALGONQUIN ROAD 
DES PLAINES, ILLINOIS, U.S.A. 
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DURABLA contains more 
high-grade asbestos than 
any other gasket material 


Durabla Asbestos Sheet Packing, 
produced and marketed for almost 
50 years, can be used with proved 
safety wherever gaskets are required. 
It is the one gasket material suitable 
for the widest range of temperature- 
pressure combinations. 

More than 80% of Durabla Sheet 
is top quality selected asbestos fibre; 
the remainder is a special compound. 
Every square inch of sheet has uni- 
form density, thickness and asbestos 
distribution. It is used for sealing 
water, steam, all oils, gases, alkalies, 
acids, refrigerants and hydrocarbons. 
Comes in eight commercial gauges. 

Durabla gaskets, cut from Durabla 
asbestos sheet, do not leak or show 
any signs of creeping or distress at 
1650 psi steam pressure — 850° F. 
Gaskets come in all sizes and shapes. 

Call your distributor or write us 


for bulletin PR107. 


DURABLA MANUFACTURING COMPANY 


114 Liberty Street 
New York 6, New York 


The Mail Box... 


Something Missing 
To the Editor: 

I am in the process of reading the 
August issue of the Perroteum Re- 
FINER—Special Report on Turbine 
Drives. If you have a separate issue of 
these articles available, please send me 
a copy. 

As in all special reports there is 
something that does not receive the 
acclaim it merits. In the chapter en- 
titled, “How Turbines Can Work In 
Your Process,” there should have been 
an inclusion of the expander-turbine 
that is not associated directly with an 
air combustion chamber as a source 
of force. 





George L. O’Connor 
Stratos Division-Fairchild 
Houston 


To The Editor: 

The digest which you prepared 
(of “Consider the Economics of 
Scale-Up,” page 268, September, 
1957 issue of PETROLEUM REFINER), 
I think, would have been improved 
by being more complete. I presume 
that space did not permit the inclu- 
sion of a few more points such as 
that which I raised in the penulti- 
mate paragraph of the paper suggest- 
ing the breakdown of costs into 
groups and scaling up these figures 
by applicable exponents between 1.0 
and 0.6. 

F. G. Dickerson 
Engineering Division, 
The Distillers Company, Ltd. 
London 





Be Sure To Check 
This Month’‘s 
Classified Section 
in REFINER 


Need Engineers - Technical 
Personnel? Try a Classified 
Ad in Petroleum REFINER. 


QUICK! 
ECONOMICAL! 
RESULTFUL! 


Help Wanted! Classified 
Ads in Petroleum REFINER 
get the job done. 
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industrial lighting 
ab 4a ast 


EXPLOSION-PROOF 

LE Series (Class I, Groups C and D) 
60 to 500 Watts 

Choice of body and reflector styles = 
EXPLOSION-PROOF Floodlights =. L 
FEA Series 150 to 300 Watts 


DUST-TIGHT 
DE Series (Class II, Groups E, F and 
Keon Class IID) 


of body and reflector styles 


DO Series 10 watt signal 

Bo nt lights 

Series 50 to 500 watts 

Choice of body and reflector styles 


FLUSH VAPOR-TIGHT 


’ 1570 Pit and subway lights 
and 200 watts 


Literature Furnished On Request 


Sold Nationally Through Authorized Distributor 


THE PYLE-NATIONAL COMPANY 


WHERE QUALITY IS TRADITIONAL 
SINCE 1897 aa ~) 
1393 N. Kostner Avenue @ Chicago 51, Illino 
Branch Offices and Agents in Principal Cities of the U.S. and Canada * Canadian Agent: The Holden Co., Ltd., Montreal 


Railroad Export Department: International Railway Supply Co., 30 Church St., New York 7, N.Y. 
Industrial Export Department: Rocke International Corp., 13 E. 40th St., New York 16, N.Y. 


CONDUIT FITTINGS +» PLUGS AND RECEPTACLES - TURBO-GENERATORS + MULTI-VENT AIR DISTRIBUTION 
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Because exceptional resistance to corrosion is needed... 
57 miles of Rome Synthinol 901 building wire 
installed in just one major oil refinery 


Under actual working conditions at a 
major oil refinery in Southern Cali- 
fornia, Rome’s Synthinol 901 outper- 
formed every other building wire 
tested. The other wires included regu- 
lar TW, neoprene-covered, and braided 
rubber-insulated building wires. Lead- 
covered wire was also tried; and it was 
entirely satisfactory except for the ex- 
cessive cost and handling problems. 

Rome’s Synthinol 901 was used ex- 
tensively for the low-voltage wiring 
in this refinery because of its proven 
resistance to moisture, oil, and corro- 
sive vapors — environmental hazards 
common to refinery operations. These 
low-voltage applications — 600 volts 
and under—include not only control 
circuits but also the general wiring of 
office and warehouse buildings and re- 
finery equipment. 
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Plant and oil refinery engineers have 
also found that Synthinol 901’s supe- 
rior heat deformation resistance ~~ 
it particularly applicable in locations 
where greater than normal heat con- 
ditions exist. In fact, it’s now being 
used in place of Type TA asbestos- 
covered wire in panel boards and 
switchboards where high temperatures 
are known to occur. Rome’s Synthinol 
901 has proven to be an entirely satis- 
factory and economical solution to the 
exacting demands of this type applica- 


ROME 


SAFER 


ee Re eof 
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tion. Try Rome’s Synthinol 901—under 
your own operating conditions—and 
see for yourself how well it performs. 
You'll find it’s ideal for low-voltage 
circuits in refineries, chemical plants, 
and similar installations where elec- 
trical wiring is exposed to corrosive at 
mospheres. 

Specify Rome’s Synthinol 901 for 
your next job. Contact your nearest 
Rome Cable representative for more 
information—or write to Dept. 321, 
Rome Cable Corporation, Rome, N. Y. 


CABLE 
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A Quick Look at the Industry T H i S M O N R 3 H 








Refining Outlook: ????... During last quarter of ’57, refiners will have one wary eye on uncertain 
supply-demand picture, other on government actions concerning imports,.small busi- 
ness investigations and defense oil purchases. 


Inventories Still Shaky. Chase Manhattan says stocks appeared to be excessive by about 
75 million barrels at the end of August. Inventories rose 17 million barrels during the 
month to reach new high of 840 million barrels, including 20 million barrel addition to 
refined product stocks. 


Result: Oversupply, plus inadequate corrective efforts, has pushed price of several re- 
fined products to lower levels. However, due to improved inventory position, gasoline 
prices, for the most part, have been excluded from downward trend. This exclusion 
could be short-lived if refinery runs continue at excessive rate. 


Demand Revised Downward. BuMines has changed its forecast for ’57 domestic petro- 
leum demand. At beginning of year, 57 prediction called for 5.2 percent increase over 
56. New forecast predicts boost of less than than 2 percent in demand rate. Gasoline de- 
mand will average 3.97 million bpd, up 3.1 percent over ’56. 


Ethyl Corp. foresees automotive gasoline demand increasing at average annual rate of 
3.7 percent during next four years, averaging more than 4 million bpd in ’61. 





Big Test for Voluntary Imports... Predictions are that importers, particularly the seven com- 
panies requesting higher allocations, likely will not comply with government’s voluntary 
program. To meet objectives, imports would have to be reduced to about 653,000 bpd 
by next June (vs. 850,000 bpd average in last half of ’57.) 


Meanwhile, independent refiners and others are questioning military’s purchase of Carib- 
bean jet fuel. Argument: If military purchases jet fuel outside of U. S. for price reasons 
alone, then refiners should have equal right to import greater quantities of low cost crude. 





New Look at Defense Purchases ... Top Pentagon officials are re-appraising defense oil pro- 
curement situation. Two-month study (to end in Nov.) covers military product im- 


ports, ways to reduce commitments under Pentagon’s cutback order, and small busi- 
ness set aside. 


Independent refiners fared well at latest awarding of jet fuel contracts, Small business 
set aside totaled 4.6 million barrels, .64 million barrels more than had previously been 
reserved for Oct.-Mar. period. 
















Test for Vapor Lock... General Motors has found new way to measure gasoline vapor pressure. 
Now used throughout the corporation, test is claimed to give a better idea of vapor lock- 
ing tendencies in auto fuels—much better than present Reid vapor pressure apparatus. 

Basically, though, it’s a variation of the Reid test. 





New Engine Developments... Though talk about gas turbines for passenger cars has cooled 
down, they are considered both practical and feasible for heavy duty and military ve- 
hicles. No engineering breakthroughs are required to put heavy turbine vehicles on the 
road. Needed: Additional work in development and manufacturing areas. 


Free piston developments are not so mature. Recently, Ford designed a free piston en- 
gine for farm tractors. However, greatest advantage may not be realized if it is used only 
as a substitute for gasoline or diesel engines. 


Diesel engine still looks like best bet in the future as power plant for heavy duty com- 
mercial vehicles. It’s undergoing development, too. Turbocharging appears to be next 
step. 


News You 
Need to Know 


A Quick Look at the Industry (continued) 


More Products from Canada... Watch for sharp upturn in construction outlays in new natural 
gasoline and petrochemical plants in Western Canada within next two or three years. 
Reasons: Natural gas, long held back due to lack of adequate markets, will start mov- 
ing in large volumes through Westcoast Transmission line to Pacific Northwest by end 


of this year, and within another year or so, Trans Canada’s big line will be moving gas 
to eastern markets. 


Natural Gas Vs. Fuel Oil... Natural gas is being substituted for fuel oil by Los Angeles industries 
to reduce air pollution on days of heavy smog. Upon a signal from the Air Pollution 
Air Control District that alert conditions are forecast, industrial users will switch to 
natural gas, thus reducing by about 500 tons total pollution being emitted daily. 


New Way to Check Combustion Heat of Avgas... Combustion heats of aviation gasolines 
can be estimated conveniently and reliably with new method developed by National 
Bureau of Standards. It does not require elaborate calculations nor extensive analytical 
work, but is based on an empirical equation relating heat of combustion to proportions 
of various hydrocarbon types present. Adaptable for use by refineries, procedure is ex- 
pected to prove useful in checking aviation gasolines for conformance to military specifi- 
cations. 


Plastics Boom in Japan... Look for Japan to assume leading role in plastics production. Now 
ranking fourth in world production, Japan is making 340,000 tons a year—may be ahead 
of Britain by ’59, and only slightly behind West Germany. 


Exports have doubled every year for the past five years, biggest increase being in poly- 
vinyl chloride. Four new polyethylene plants are being built or designed under licenses 
from U.S. and Western Europe. 


Refiners to Use More Boron? ... Though still largely unexplored, recent research findings indi- 
cate that organo-borons have broad application potential as gasoline additives and plas- 
tics. (At least one refiner has been using boron additives for more than a year.) Many 
borate esters have been produced including methyl, isopropyl, butyl, tetradecyl and 
numerous others. 


Due to increased use in high energy fuels, about 800,000 short tons of boron minerals 
and compounds are being produced in the U.S. annually—most of which are low-priced 
compounds. However, situation will change when this vast new field opens up. 


Needed: More Economical Way to Convert Natural Gas... After demonstrating feasi- 
bility of hydrocarbon synthesis from natural gas, Amoco Chemicals was forced to shut 
down its Brownsville plant. Reason: Process could not compete economically with other 
methods. Plant is expected to remain down as long as economic relation of products 
and charge remains unchanged. 


New Fields Show Promise... The nation’s oil field list grew by 82 during August. Of the five 
best lookers, Texas furnished four and Wyoming one. Two of these were in West Texas, 
one drilled in Upton County by Pure and gaged at 645 barrels of 40-gravity crude a 
day, and the other was Atlantic’s Winkler County strike flowing 145 barrels of 36- 
gravity daily. Great Expectations Oil and Amerada teamed to drill a discovery in Marion 
County, East Texas, good for 540 barrels of 41-gravity oil, and Mound Company’s 
Austin County, Gulf Coast, find flowed 115 barrels of 41-gravity daily. Pan-American 
owns a new 535-barreler in Carbon County, Wyoming. 








Look for the ‘hidden’ factors that deliver important 
extra efficiency, like the exclusive Shave-off in Buell 
Cyclones that harnesses the double-eddy currents to trap 
an extra percentage of dust. Side-entry of gases, 
Buell-designed manifolds, proper proportioning, 
extra-heavy-plate construction provide even more 
efficiency. Send for the ready 

reference booklet, “The Collection 

and Recovery of Industrial Dusts”. : 

Dept. 21-J, Buell Engineering 

Company, Inc., 70 Pine Street. 

New York 5, New York 





BUELL “SF” ELECTRIC PRECIPITATOR-CYCLONE if 
CYCLONE PRECIPITATOR COMBINATION > 


Experts at delivering Extra Efficiencyin DUST COLLECTION SYSTEMS 
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Why you 


This idea can save you, eventually, 
nearly every dollar you spend to service 
mixer stuffing boxes on your big tanks. 

There’s no stuffing box on this 
LIGHTNIN Mixer! Instead, a rotary 
mechanical seal stops leakage—and 
stops it for years—without need of 
adjustment. 


Replace seal in minutes 
Better yet, you can replace /his seal ina 
hurry if you ever need to. 

You don’t have to dismantle the 
mixer to replace it. 

You don’t have to remove the mixer 
from the tank. You don’t even have to 
drain the tank. 

And you don’t need a bevy of skilled 
specialists; it’s a one-man, one-wrench 
job. 


~ 


You slide the one-piece LIGHTNIN 
seal cartridge off the uncoupled mixer 
shaft. Slide a new cartridge in place, 
secure it, recouple the shaft—and 
you’re back in business. 

Only LIGHTNIN has it 
You get the LIGHTNIN seal as optional 
equipment on any new LIGHTNIN Side 
Entering Mixer. You can get it to han- 
dle the toughest operating conditions 
—or the simplest. 

It’s saving refiners many thousands 
of dollars per year on mixer main- 
tenance. How much can it save you? 
Call your LIGHTNIN Mixer representa- 
tive (listed in Refinery Catalog) for the 
full story. Or get facts by mail: send us 
the coupon for 8-page fully illustrated 
bulletin. 


~Lightaint Mixers 


MIXCO fluid mixing specialists 


[_] Quick! Send us the cost-cutting facts on LIGHTNIN Rotary Mechanical Seals — 
Bulletin B-111. We'd also like catalog information on these LIGHTNIN Mixers: 


[_] B-102—Top or bottom enter- 
ing; turbine, paddle, and 
propeller types: 1 to 500 HP 


25 HP 


(_] B-103—Top entering pro- 
peller types: % to 3 HP 


(_] B-104—Side entering: 1 to 


(J B-110—Condensed catalog 
showing all types 


[_] B-108—Portable: Ye to 3 HP 


[] B-112—Laboratory and 
small-batch production types 


[-] B-107—Data sheet for fig- 
uring mixer requirements 


Check, clip, and mail with your name, title, company address to: 


MIXING EQUIPMENT Co., Inc., 164-k Mt. Read Bivd., Rochester 11, N.Y. 
In Canada: Greey Mixing Equipment, Ltd., Toronto 10, Ont. 


never have to repack this 


1. IF YOU EVER NEED TO REPLACE a LIGHTNIN 
shaft seal, here’s how fast you can do it. Close 
mixer shutoff to hold liquid in the tank. No need to 
drain tank. 





* 





2. UNCOUPLE MIXER SHAFT and slide off seal 
cartridge. Slide new cartridge on. Mixer shaft 
automatically realigns itself when recoupled. Job 
takes minutes only; requires no special skill. 


The Look Box 





° 9 


it works for you, too 


° x 
Surat 


EVERY NOW AND THEN we like to remind our readers that PETROLEUM 
REFINER 1s one of 11 oil industry publications (there are about 30 in all) 
which are allowed to carry the symbol of the Audit Bureau of Circula- 
tions. 


“What’s so important about belonging to ABC?” you may ask. 
The answer lies in the a-b-c’s of business publication philosophy : 


A. To keep from charging you about $20 a year for one PETROLEUM 
REFINER subscription (compared with our present rate of $2 per 
year), we must have advertisers. 


To have advertisers, we must attract enough of the right type 
of subscribers. The right type are those high enough in their 
company to influence the purchase of equipment and supplies. 


And, to attract enough of the right type of subscribers, we must 
provide a high quality editorial service to our readers. 


This is where the Audit Bureau of Circulations comes in. The 
Bureau sets standards for the definition and measurement of paid 
circulation, verifies adherence to those standards by its publisher 
members and disseminates circulation reports. 


These up-to-date, audited reports help advertisers to exercise correct 
judgment in deciding which publications will give them the most for 
their advertising dollar. 


When you see the ABC symbol in a publication (on Page 3 of this 
issue) it means that you, the reader, are the boss. And the editors 
know it. When we study our ABC audit report we find out in a hurry 
if we are earning our keep, i.e., maintaining a growing list of satisfied 
subscribers. This, plus increased advertising sales, is the ultimate 
reward for editorial initiative and leadership. 

In turn, ABC circulation reports tell our advertisers what types 
of men, and how many, have selected PerroLEUM REFINER to keep them 
abreast of the economic and technical developments in the refining and 
petrochemical fields. To justify this selection, we must demonstrate re- 
sponsiveness and a responsibility to our readers. Otherwise, we would be 
without our ABC membership as well as your paid subscription. And we 
are most anxious to keep both! 

The latest ABC report shows PeTRoLEUM REFINER among the leaders 
in attracting great numbers of the right type of subscribers for our 
advertisers. 


These are the reasons why we are proud of our ABC membership 
and want you to know about it. 
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New Du Pont study looks into 
octane requirements of the future 


A new Du Pont study points up the 
complexity of the problems you may 
face in planning future refinery proc- 
esses and operations. Solution of these 
problems may depend on the answers 
to two basic questions: 


What road octane quality can be ex- 
pected from possible future gasoline 
compositions in tomorrow’s high- 
compression-ratio cars? 

W hich of the gasolines of compara- 
ble road octane quality will be most 
economical to make? 


Recently, some answers to the first 
question were found by Du Pont re- 
searchers investigating gasoline blends 
suitable for tomorrow’s cars. More 
than 5,000 road octane numbers were 
obtained during the Du Pont study. 


High-compression-ratio cars 
used in test 


Twenty-eight representative samples 
from the five major refining processes 
in 73 different fuel blends—at 10 
pounds RVP and leaded to 3 ml. per 
gallon—were road-rated in a fleet of 
cars whose engines were modified to 
11.1 and 12.1 compression ratios. 

With the data provided, cost com- 
parisons can be made between blends 
of comparable octane quality to an- 
swer the question of maximum refin- 
ing economy. 


Write for free copy 


Several conclusions were reached on 
the basis of information gathered dur- 
ing the Du Pont study. The complete 
results are now available in a paper 
entitled, “Road Octane Numbers of 
Tomorrow’s Gasolines in Tomorrow’s 
Cars.” Write us if you would like a 
copy. 


"16 us. pat ort 
Better Things for Better Living 
+ + » through Chemistry 


Petroleum Chemicals 


E.1. DUPONT DE NEMOURS & CO. (INC.) e Petroleum Chemicals Division « Wilmington 98, Delaware 
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ON AUGUST 31 of this year 
one of the important inter- 
national news stories of the 
year broke. Malaya became 
an independent nation. 

Malaya joins the ranks of new independent Asian 
countries. We congratulate the people of Malaya, 
the government of Malaya and its rubber industry. 
The new Malaya has been launched in an atmos- 
phere of friendship which should greatly smooth the 
transition from colonial administration to full self- 
government. 


Freedom 
To Grow 


The importance of this event to the United States 
is that the U. S. gets nearly 95 percent of its natural 
rubber from Southeast Asia. Malaya is second only 
to Indonesia as the largest single source of supply, 
and may again become the leading exporter. 

Situated in the very heart of Southeast Asia, and 
straddling the main trade routes from India to China, 
and from the Mediterranean to Australia and New 
Zealand, its strategic and military importance is 
obvious. What has been perhaps less obvious is the 
fact that here the three great races of the Orient, 
Malays, Chinese and Indians, have worked out a 
mode of living in harmony with Europeans which 
provides one of the finest examples of how different 
peoples can live in harmony. 

The one way for the oil industry to go ahead and 
features for the rubber industry, both those who pro- 
duce the rubber in Malaya and those who consume 
it overseas, The government of Abdul Rahman which 
took office August 31 is outspoken anti-communist. 
This is a fact which has been proven by action as 
well as expression in recent months. 

In the second place, the new government has 
attracted to it a considerable number of men of 
proven experience and respected ability, who are 
not only anti-communist but are anti-extremist. They 
are the kind of men, and Abdul Rahman’s is the kind 
of government, which seems likely to welcome over- 
seas development and to insure conditions favorable 
to a continuing flow of development capital to 
Malaya. They are not the kind of men who believe 
in nationalization of industry, in confiscatory taxation 
or in narrow nationalistic preferences. And, im- 
portantly, the new government shows every evidence 
of being a strong ally of Western democracies in an 
area of the world where we need strong allies. 

This transition to independence, far from threaten- 
ing the life line of natural rubber from Malaya to 
the rest of the world, may be expected to provide 
excellent opportunities for new European and Ameri- 
can investment in replantings and new plantings and 
should give impetus to the already launched program 
for smallholder replantings. In 1958 Malaya should 
produce more rubber than in 1957 and the coopera- 
tion between races evident in the new Malaya can 
be a benefit to adjoining countries who are struggling 
to make independence fully effective but have less 
experienced foundations on which to build. 
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: AMERICA’s industrial and 
A Multi-Billion population growth has cre- 


ated a whopping appetite for 
Dollar Question |) 39 billion barrels of it in 


a ten-year period between 1956 and 1965. This 
amounts to 80 percent of all the crude oil produced 
in the 98-year history of the oil industry. 

Can the industry produce that much? Can we 
refine that much? Yes, on one condition. The oil in- 
dustry mut be allowed to operate in a climate of free 
competition where the tax burden is fair enough to 
leave adequate capital to invest in the future. This 
one factor is vital to the industry and the nation. 
Here is the reason why: 

Finding the oil and bringing it to market will cost 
a staggering $73.5 billion. About $44.5 billion may 
be available from provisions covering the cost of re- 
placing facilities that are wearing out, such as per- 
centage depletion and charges for depreciation. An- 
other $18.5 billion must come from earnings of oil 
companies. The remaining $10.5 billion will have to 
be borrowed from the savings of small investors all 
over the country. 

The one way for the oil industry to go ahead and 
obtain such a sum, thus fulfilling its obligation to 
the nation: Permit sufficient profit to provide the 
incentive for others to invest in the business. 

The four ways to stop the industry from meeting 
its obligations: Federal control of natural gas prices 
at the wellhead, continue to use oil as a political 
whipping boy, keep on attacking the depletion pro- 
vision until it is reduced, find more ways to load the 
industry down with added taxes. 

Go ahead or stop? 


FOURTH QUARTER con- 


Current Demand sumption of petroleum prod- 
ucts in the U. S. is expected 


Takes Up Slack 
to show the largest gain of 


any period this year, the Bureau of Mines indicated 
in its recently revised forecast. However, the year’s 
usage has been disappointing and will fall short of 
earlier expectations. 

In the first nine months, domestic demand aver- 
aged 8,740,000 barrels daily, not quite 1 percent 
more than the 8,663,000 barrels consumed daily in 
the same period of 1956. Earlier estimates had the 
gain at 4.8 percent. 

According to B. of M., fourth quarter consumption 
is expected to average 9,490,000 barrels daily, an 
increase of 5 percent over 1956’s final quarter. 

Instead of the 5.2 percent increase in 1957 domes- 
tic demand for oils expected by B. of M. at the year’s 
outset, the revised forecast sees a more modest 2 
percent hike over last year’s record-breaking usage. 

Need for all principal refined products has been 
disappointing. Gasoline consumption so far this year 
leads 1956 by 2.5 percent, and will show an increase 
for the year of only 3.1 percent instead of the 4.9 
percent hike expected. 





Ethyl Research 
Performance of Today’s 


by T. W. Warren 


Director, Refinery Technology, Ethyl! Corporation Research Laboratories 














A premium fuel being road tested in one of Ethyl’s controlled-weather rooms that duplicates road conditions exactlys 
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Reports on 
Premium Fuels 


INETY-ONE premium gasolines and 12 third-grade super-premium fuels 
have been tested on the road and in the laboratory in a research 
program recently completed by Ethyl’s Detroit Research Laboratories. 


The results of this investigation have been published in a 140-page 
report entitled ““Antiknock Behavior of Premium Motor Fuels, 1957”, 
now available to all companies in the Oil and Automotive Industries. 


The fuels tested were submitted by 83 
refineries of 48 American companies. 
These refineries produce 75 per cent of 
the motor fuel in the Unied States. 
Seven Canadian companies, producing 
an appreciable percentage of Canada’s 
gasoline needs, also submitted fuel sam- 
ples for testing. 


Each Gasoline Tested 32 Times 


Five 1957 cars normally requiring pre- 
mium fuels, and three cars equipped with 
experimental 11 to 1 compression-ratio 
engines were used in the tests. A mini- 
mum of two Modified Uniontown and 
two Modified Borderline ratings were 
obtained for each gasoline in each car, a 
total of at least 32 road ratings for each 
fuel sample. 


Extensive laboratory data, including 
determinations of tetraethyllead suscep- 
tibility, hydrocarbon type, and bromine 
number, were also obtained and are in- 
cluded in the report. 


Test Results Point to 
Future Gasoline Developments 


The broad sampling of premium fuels 
tested gave an accurate picture of today’s 
premium gasolines and how they per- 
form in the cars of today and in the 
higher compression engines of tomorrow. 
A complete analysis of all the test data 
led to the following conclusions affecting 
refining economics: 

1. Sensitivity (the difference between Re- 
search and Motor octane number) often 
is an unreliable measure of road perform- 
ance through the normal speed range. 


October, 1957—-PETROLEUM REFINER 


2. Research and Motor octane numbers 
can be used to predict road performance 
at low speeds but are less reiiable at in- 
termediate and hgh speeds. 


3. At higher speeds, road performance 
increases when the aromatic content of 
the gasoline is increased. 


The 103 premium and super-premium gas- 
olines in these drums were tested for Ethy 
Corporation's 1957 premium fuel survey. 
This is the fifth premium survey conducted 
by Ethyl since 1946. 


An important by-product of this pro- 
gram was the development of a system 
for calculating the road octane number 
of a gasoline. This development will per- 
mit individual refiners to determine the 
“road octane number” of their gasoline 
blends using the results of simple labo- 
ratory tests, 
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How 
Ethyl 
Research 
is 

helping 


you 


Since World War II, Ethy! Corpo- 
ration has investigated the labora- 
tory and road performance of pre- 
mium-grade gasolines in 1946, 1949, 
1951 and 1954, During this period, 
the number of fuels analyzed has 
increased from 12 gasolines in 1946, 
to 63 in 1954 and 103 in 1957. 


*‘Antiknock Behavior of Premi- 
um Motor Fue'!s, 1957” is onemore 
example of Ethyl’scontinuing serv- 
ice to the Oil Industry. Cop es can 
be obtained from your Ethy! Rep- 
resentative or by writing Ethyl Cor- 
poration, 100 Park Avenue, New 
York 17, N. Y. 


ETHYL CORPORATION 


New York 17, N. Y. 


RESEARCH . ABORATORIES 
1600 W., Eight Mile Road, Ferndale 20, Mich. 
2600 Cajon Road, San Bernardino, Ca lit, 
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WILSON 


LEANERS TUBE EXPANDI 
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Here’s what you will find eee ee ee 
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in this Wilson Catalog eencreres 

















e Air Motors e Tube Cleaners Tube Expanders 


for straight tubes for fouled heat exchanger tubes for condenser and heat 
exchanger tubes 


e Cutter Heads e Air or Water Driven Motors Heat Exchanger Maintenance 


e Pipe Cleaners for removal of spent catalyst Tools and Products 


e Sleeves Condenser Tube Inserts 
e Refinery Tube Expanders 


A 7 
e Hose and Couplings for refinery type fittings mepereceinng 


for boiler erection and 
e Air Valves maintenance 


THOMAS C. WILSON, INC. 


21-11 44th Avenue, Long Island City 1, New York e Representatives in all principal cities 


Twees 
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Petroleum Refiner ¢ October, 1957 


A Special Report on Its Uses 


What does natural gas mean to you? Is it just another fuel for making 
Btu’s? Or is it a magic starting material suitable for transformation into 
unlimited petrochemical production? 

Ethane, which can be recovered from field gas streams is currently finding 
its way into sales fuel gas. This highly desirable petrochemical starting 
material could be recovered if suitable markets were available. Is_ this 
premium product being wasted as fuel? Gas processors could supply this 
petrochemical raw material with only minimum additional investment. 
Using only the mark-up applied to high Btu gas, this venture could be 
profitable for all parties. This is discussed by Dudley P. Penick—‘‘Is Ethane 
From Natural Gas Economical?” on Page 108. 

“Who Will Pay Top Price for Natural Gas?” on Page 100 by Jack Sherred, 
discusses the competition of natural gas in the fuels market. In its bid for 
cheaper raw materials, the petrochemical industry sees serious competition for 
natural gas. When will it be cheaper to make chemicals from other fuels? 

Natural gas competes directly in the fuels industry for residential, com- 
mercial and industrial uses. Industrial consumption continues to be the 
largest single user. One-third of the marketed production of natural gas is 
used by residential and commercial customers. The petroleum industry, in 
the field and at the refinery, is using less and less of the natural gas it pro- 
duces. Half of the natural gas is still consumed in the states where it is 
produced. 

Conversion into petrochemicals and intermediate products is still an 
attractive use for natural gas. Conversion into liquid fuels, while technically 
feasible, is clouded by present economics. Natural gas liquefaction, though 
dubious, is discussed by O. H. Simonds on Page 105. 
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Who Will Pay Top Price 


Will natural gas price itself out of the picture? In 
its bid for cheaper raw materials, the chemical industry 
sees serious competition for natural gas. 


J. A. Sherred, Monsanto Chemical Company, New Orleans 


FLEXIBILITY IS one of the most 
amazing features of the organic 
chemical industry. This characteristic 
makes the industry unique. An or- 
ganic chemical manufacturer is not 
firmly bound to any one raw material 
but can choose between agricultural 
products, petroleum oils, natural gas 
or coal as he pleases. 

Neither is he bound to any one 
unique processing technique but 
nearly always has a variety of chem- 
ical reaction sequences at his disposal. 
Finally he finds his markets limited 
not only by competition from other 
producers of the same product but 
also by competition from other 
products. 

An example of raw material com- 
petition is nylon. Today nylon is be- 
ing produced from furfural, an agri- 
cultural product, from butadiene, a 
petroleum product and from benzene, 
still largely a coal product. 

An example of process competition 
is ethylene glycol, produced commer- 
cially today from ethylene by both 
the chlorhydrin and direct-oxidation 
processes. 

As examples of end-product com- 
petition, polystyrene, polyvinylchlo- 
ride and polyethylene, each have 
overlapping applications in many 
areas of end use. 

It is with this wide freedom of 
choice in mind that any examination 
of the economics of producing chem- 
icals from natural gas must be ap- 
proached, A decision on the part of 
a chemical manufacturer to base his 
operations on natural gas involves 


not only consideration of competitive 
raw material prices but also of alter- 
nate process costs and of end-product 
competition. This is doubly true to- 
day when organic chemicals are made 
in large, expensive, continuously op- 
erating plants which lack the flexibil- 
ity of the old batch processes in their 
ability to change from one raw ma- 
terial or process to another. 

The high capital investment neces- 
sitates careful study not only of raw 
material economics today but also 
what these are likely to be in the 
future. As will be seen later, this is 
an acute problem, because natural gas 
prices have been changing rapidly 
and the whole natural gas industry 
has been disturbed by difficult polit- 
ical considerations. 

The important chemicals currently 
being made from natural gas on a 
large scale are ammonia, methanol, 
acetylene and hydrogen cyanide. For 
these products the natural gas is used 
as a process raw material. As a source 
of energy, either directly as fuel in 
process furnaces, or indirectly as fuel 
for steam or electric power genera- 
tion, natural gas also has an influence 
on manufacturing costs directly pro- 
portional to the energy required to 
make a unit of product. Finally, any 
ethane or ethylene extracted from 
natural gas or refinery gas removes 
heating values that must be replaced 
by additional natural gas (or other 
fuel) and to this extent, therefore, gas 
prices have an effect on the price of 
ethylene. 

Precise statistics are not available, 
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for Natural Gas—Chemicals or Fuels ? 


but our own estimates indicate that 
approximately 100 billion cubic feet 
of natural gas are currently being 
used each year as raw material in the 
manufacture of the four products am- 
monia, methanol, acetylene and 
hydrogen cyanide. This does not in- 
clude the gas used to provide energy 
in the form of steam, electricity, etc., 
or for pumps, compressors, etc., in- 
cident to the manufacture of these 
commodities. 

Likewise, due to the use of alter- 
nate raw materials such as propane 
for ethylene manufacture, it is ex- 
tremely difficult to estimate the nat- 
ural gas equivalent of the ethane used 
for this purpose or of the ethylene 
extracted as such, from refinery off- 
gases. Present ethylene usage in the 
U.S. is about three billion pounds per 
year. If one half of this total were 
derived from gas streams, in the form 
of ethane or ethylene, this would be 
equivalent to about 33 trillion Btu 
per year or 33 billion cubic feet of 
natural gas. 

The total usage of natural gas as 
raw material for chemicals, therefore, 
may be approximately 130 to 140 
billion cubic feet per year. For com- 
parison, sales of natural gas by pipe- 
lines were recently reported by the 
Federal Power Commission to be 
about 7.4 trillion cubic feet last year. 
Chemical raw material usage of nat- 
ural gas therefore amounts to about 
1.8 per cent of the total market. 

The above estimate shows that 
chemical consumption, though appre- 
ciable, does not dominate or control 
the natural gas market and that nat- 
ural gas prices are set by the con- 
ditions existing in the fuel and energy 
market. To the extent that a chem- 
ical manufacturer can operate profit- 
ably and competitively using natural 
gas at these prices, he will do so. 
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When the profitability becomes 
greater by the use of other raw ma- 
terials he will turn to these. 

These competitive factors apply to 
some degree in all process industries 
and particularly to those which are 
large energy consumers. The alumi- 
num industry is a case in point, 
where the production of one pound 
of aluminum consumes about nine 
kilowatt-hours of electrical energy. 

The first aluminum plant was 
erected close to Niagara Falls to take 
advantage of hydro-electric power. 
Later expansion took place on the 
Gulf Coast to utilize cheap natural 
gas. As gas became more expensive a 
Pacific Northwest location became at- 
tractive, while more recent operations 
are being located in the Ohio Valley. 
One aluminum plant is even using 
lignite as fuel in Texas. It would seem 
safe to conclude from these move- 
ments that for the generation of large 
amounts of electricity, coal is now to 
be preferred over natural gas. The 
chemical industry is subject to anal- 
ogous economic pressures. 

Any study of the economics of pro- 
ducing chemicals from natural gas 
and particularly any forecast of the 
future therefore revolves itself into 
two parts. The first of these concerns 
the natural gas industry as a part of 
the over-all energy industries and the 
second concerns the competitive situ- 
ation in the chemical industry itself 
between natural gas and alternate 
raw materials. 

The natural gas industry, as a sup- 
plier of energy, is an example of an 
industry in which the normal eco- 
nomic laws of supply and demand 
have been considerably modified by 
government action. It is not entirely 
wrong that this should be so, par- 
ticularly at the local domestic con- 
sumer level, because a householder 


lacks the flexibility, generally avail- 
able to an industrial consumer, of 
being easily able to change from one 
fuel to another. Certainly therefore it 
cannot be expected that gas distribu- 
tion should be excepted from the 
general pattern of local utilities reg- 
ulations. 

Over and above local control, how- 
ever, the natural gas industry has 
been subjected to strict federal con- 
trol by the Federal Power Commis- 
sion as the result of the Natural Gas 
Acts of the late 1930’s. This control 
involves complicated legal questions 
which will not be discussed here ex- 
cept insofar as FPC regulations have 
affected the price and availability of 
natural gas. 

The main consuming areas of the 
country for gas lie in the east and the 
middle west. The main gas reserves 
uncovered in the past fifteen years lie 
in the states of Texas and Louisiana, 
particularly on the Gulf Coast. In 
order to make these reserves available 
to consumers, a large gas transmis- 
sion industry has grown up which 
purchases gas in the producing fields 
and moves it in large volumes over 
considerable distances for sale to local 
gas utility companies for distribution, 
principally to commercial and do- 
mestic consumers, In the past few 
years this pattern has been changing 
to some extent as a few large distrib- 
uting companies have purchased gas 
in the field and made transportation 
agreements with the transmission 
companies. 

In order to engage in gas transmis- 
sion the FPC has required that a 
company apply to them for a “certifi- 
cate of convenience and necessity” 
without which interstate gas move- 
ment is forbidden. To acquire this 
certificate, 20 year gas purchase con- 
tracts are required (together with 
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evidence from a reputable, independ- 
ent geologist that necessary reserves 
are available) also pipeline routing, 
costs and evidence of adequate fi- 
nancing. And finally, gas sales con- 
tracts at prices which allow for a 
utility type return on the capital in- 
vested. All subsequent changes involv- 
ing expansion, price changes, etc., 
must be approved by the FPC. 

To, the foregoing abbreviated 
amount of FPC control over the gas 
transmission industry must be added 
the control now being exercised over 
gas producers which attempts to set 
field prices, not in accordance with 
supply and demand, but also on a 
utility-type “cost plus fair return” 
basis. 


In order to discuss the impact of 
these FPC regulations on the natural 
gas industry, a few definitions are 
necessary. 


Contract Price. The FPC requires 
that gas transmission companies pur- 
chase gas on long term, generally 20- 
year, contracts. These contracts pro- 
vide for an initial gas price which 
increases stepwise by definite amounts 
at stated time intervals. That is, the 
contracts feature “time-escalation.” 
The contract-price is the price of gas 
at any given time under a certain 
contract. 


“New Gas” Price. Due to the ne- 
cessity for long term contracts a con- 
siderable proportion of the present 
proven gas reserves is already dedi- 
cated to transmission lines. This has 
led to keen competition for the pur- 
chase of new gas reserves as they are 
discovered, The result has been that, 
as the transmission companies have 
increased their gas movements, the 
initial price of gas under new con- 
tracts has been greater than the price 
under older contracts, even though 
these latter have escalated with time. 


Average Price. This is the average 
price paid for gas by a transmis- 
sion company under the terms of all 
its purchase contracts. 


Firm Gas. This refers to a gas supply 
that can only be cut off under re- 
stricted force majeure provisions such 
as strikes, acts of God, pipeline 
rupture, etc. In general, this gas is 
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the supply to residential and com- 
mercial consumers. 


Interruptible Gas. Most of the gas 
supplied to industry falls into this 
category. The contracts with the gas 
company recognize that domestic con- 
sumers have first priority on the sup- 
plies and that, in periods of severe 
weather for example, the supply to 
industry will have to be restricted. 
This can be a definite factor for in- 
dustries located in the colder parts of 
the country. In the warmer areas and 
particularly in the Gulf Coast pro- 
ducing states, even though the indus- 
trial gas supply contracts are for- 
mally interruptible, the supply is vir- 
tually never restricted. 


“Off-Peak” Gas. The incremental 
cost of transporting gas in a trans- 
mission system is very low and as gas 
demands are quite seasonal, several 
agreements have been made between 
transmission companies and large in- 
dustrial consumers providing for a 
supply of gas at a very cheap price 
on a “when as and if available” basis. 
No guarantees are made as to quan- 
tity and the supply can be cut off on 
very short notice. With the develop- 
ment of underground storage reser- 
voirs in the eastern part of the U.S., 
whereby excess gas available in the 
summer is stored for winter use, the 
amount of this gas available has been 
steadily decreasing. 


Insofar as industry is concerned 
with a supply of energy, fuels are 
almost equivalent and can be com- 
pared on the basis of the cost per 
unit of thermal energy, i.e., cents/ 
Btu. Table 1 shows cost equivalents 
at various gas prices, assuming nat- 
ural gas with a heating value of 1000 
Btu/cubic foot. 


TABLE 1 


Equivalent for other fuels compared 
to 1000 Btu/cubic feet Natural Gas 





No. 6 Fuel 


Natural Gas Cost ¢/MCF $/BbI? 





0.35 
0.63 











1 Assumes gross heating value 13, 


Btu/lb. 
2 Assumes gross heating value 6.29 MM Btu/bbl. 


At present Gulf Coast prices for 
residual fuel oil of $2.75/barrel, the 
equivalent gas price is 44c/Mcf. At 
New York harbor price of $3.10/bar- 
rel the equivalent gas price is 
49.5c/Mcf. 

Coal prices vary considerably as 
freight costs form an important part 
of delivered costs. However, bitumi- 
nous coal is currently selling for $5.50/ 
ton fob mines which is equivalent to 
just over 21c/Mcf for gas. 

These figures indicate that the use 
of gas for power generation or other 
industrial use is currently preferred 
on the Gulf Coast, but in those areas 
where coal is available, use of this 
fuel may be more economical. Oil has 
some advantages in ease of handling 
and initial installation costs so com- 
parison on a Btu basis does not pre- 
sent a completely accurate picture. 

For domestic consumers, gas has 
great advantage over coal and oil 
from a convenience standpoint, 
though not over electric power, For 
this reason a householder will pay a 
considerable premium per Btu for 
gaseous fuel or electricity. This inter- 
play of competition can be illustrated 
by comparing the use of gas for do- 
mestic and industrial consumers in 
various parts of the country. Figures 
for 1954, a typical year, are shown 
in Table 2. 


TABLE 2 


Domestic and Industrial Natural 
Sales (MMMCF) for 1954 





State 
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Total U.S. (excl. Texas 
and Louisiana) 








The gradually increasing impor- 
tance of the domestic as opposed to 
the industrial consumer as each is lo- 
cated further away from the produc- 
ing states is well illustrated in Table 2. 


From this we may conclude that 
domestic consumers have become the 
dominant factor in the market for 
natural gas as they consume over 40 
percent of the gas used in the United 
States outside Louisiana and Texas 
and also that these domestic consum- 
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ers are willing to pay a considerable 
premium for gas as compared with 
other fuels due to its dual advantages 
of convenience and continuity of 
supply. 

The history of gas prices over the 
past few years has been one of rapid 
change. The contract price is only of 
real interest insofar as the rate of 
price escalation may have changed 
through the years. Contracts made in 
1950 generally provided for an aver- 
age escalation rate of about 0.2 to 
0.25 cents Mcf per year. Recent con- 
tracts show an escalation rate of 
about double this. This results from 
the fact that new gas prices have, in 
the past, increased more rapidly than 
was expected and that this rate of 
increase is expected to continue in the 
future. 


New Gas Prices have been increas- 
ing at a very rapid rate, Contracts 
made for 1950 delivery of gas pro- 
duced in southern Louisiana were at 
a base or initial price of about 8 cents 
per Mcf. The present initial prices 
for gas produced in the same area are 
about 20 to 21 cents per Mcf. This 
is equivalent to an increase of almost 
2 cents per Mcf per year which is 
much greater than any time escala- 
tion increase on an old contract. 
However, this increase reflects both 
the very sharp rise in the cost of find- 
ing and producing gas and the keen 
competition for new reserves as they 
are uncovered. Most of the existing 
gas reserves are already dedicated 
to pipelines or needed for gas re- 
cycling operations, 

As a result of the time escalation 
provisions of old contracts and the 
rapidly increasing starting prices in 
new contracts, average gas prices 
have been increasing rapidly. These 
prices are available from the annual 
reports of natural gas transmission 
companies and are shown in Table 3. 


TABLE 3 


Increase in Natural Gas Prices as paid by 
gas transmission companies 





Average Well-head 
Price (¢/MCF) 


1950 1955 
} 5.04 
12.3" 

9.85 














To these well-head prices (Table 
3) must be added pipeline transmis- 
sion costs. Distribution costs are not 
generally important in the supply to 
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an industrial consumer. In the gas- 
producing areas, transmission costs 
are generally 5 to 6 cents per Mef, 
so that on the Gulf Coast, for ex- 
ample, gas supplies are today avail- 
able to industry at 16 to 18 cents per 
Mcf. In more distant parts of the 
United States costs are higher. A 
convenient rule of thumb is that it 
costs about 1.7 cents per Mcf to move 
gas 100 miles. 

In the New York area, therefore, 
gas supplies to industry should cost 
about 40 to 45 cents per Mcf if pur- 
chase can be arranged directly from 
a transmission company. Actual re- 
ported costs confirm this figure. For 
example, in 1954, 125.4 billion cubic 
feet of gas were sold to industrial con- 
sumers in Pennsylvania for a total 
revenue of 55.4 million dollars, or an 
average of 44 cents per Mcf. 

As a particular example of an “off- 
peak” gas contract, one transmission 
company is known to have a contract 
with an oil company to transport gas 
from the company’s producing fields 
to its refinery in the Philadelphia area 
at a transmission cost of about 22 
cents per Mcf. In this particular case 
the pipeline company does not own 
the gas it is transporting under the 
terms of the contract. 

In the face of these rapidly increas- 
ing gas prices it is becoming a matter 
of considerable interest to examine 
what factors may set limits on these 
prices in the future. Certainly to a 
domestic consumer, insofar as clean- 
liness and convenience are concerned, 
electric power is equal to gas. In large 
cities, differences in the continuity of 
supply of each will be insignificant. 
In more rural areas, overhead power 
lines may be more vulnerable to 
breakdown due to windstorms, icing 
conditions, etc., than underground 
gas lines. It is difficult to assess how 
much weight should be attached to 
this point, as it does not seem to have 
been a controlling factor in the sale 
of domestic refrigerators which are 
preponderantly electrically -operated. 

It can be seen, therefore, that the 
prices of gas and coal could differ by 
so much that electric power derived 
from coal could become directly com- 
petitive with gas. This will probably 
first become apparent in the wider 
use of electricity for cooking and hot 
water heating. Use of electricity for 
space heating is not expected to grow 
in the face of competition from fuel 
oil for this use. Certainly, at the pres- 


ent time, the choice of fuel exercised 
by a domestic customer depends 
more on psychological factors than 
economics. It will be interesting to see 
how long this persists as relative fuel 
costs become more divergent. 

Before domestic consumers start 
changing from gas to other fuels, cer- 
tain changes on the part of consumers 
in the producing states and of the 
transmission companies seem more 
likely. 

At the present time, considerable 
quantities of natural gas are used for 
power generation. In 1955, for ex- 
ample, about 1150 billion cubic feet 
of gas were used by utility companies 
for generation of electricity. This 
amounts to about 14 percent of the 
total gas consumption of the United 
States. This is a conservative figure 
as the consumption of gas by industry 
to generate power and process steam 
for internal use has not been in- 
cluded. 

If we assume that coal could be 
made available on the Gulf Coast 
for about $10 per ton, the equivalent 
gas price is about 33 cents per Mcf 
on a Btu basis. Due to handling prob- 
lems, boiler design, etc., coal is 
slightly more expensive to burn than 
gas, so gas would have to rise to 
about 35 cents per Mcf, delivered, on 
the Gulf Coast to be competitive. 

At a 6 cents per Mcf pipeline 
charge, a well-head price of 29 cents 
per Mcf is indicated. If the present 
well-head price is taken as 18 cents 
per Mcf and the rate of increase con- 
tinues at the present rate of about 
1.75 cents per Mcf per year we can 
expect $10 per ton coal and new gas 
prices to become competitive in about 
6 to 7 years. With an average gas 
price, delivered, of about 18 cents per 
Mcf and a rate of increase of 1.5 cents 
per Mcf per year we can expect $10 
per ton coal to become fully com- 
petitive in 11 to 12 years. 

Obviously, this change will not oc- 
cur suddenly but it is believed that, 
gradually, this change from gas to 
coal for power generation can be ex- 
pected and that new installations, in 
particular, will use coal as fuel closer 
and closer to the gas producing areas. 

In the past decade considerable 
progress has also been made in the 
generation of methane from coal. 
Extensive deposits of coal are avail- 
able in states relatively close to the 
gas consuming areas, e.g., Virginia 
and Kentucky. This coal is 


, more- 
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over, readily accessible by modern 
strip mining methods. The proposed 
processing method involves: 

Low temperature carbonization to 
give a char and low - temperature 
char. 

Gasification of the char with steam 
and oxygen to yield a carbon mon- 
oxide/hydrogen mixture. 

Combination of the carbon mon- 
oxide and hydrogen to yield methane. 

Though some minor problems re- 
main unsolved this processing scheme 
appears technically feasible. Prelim- 
inary calculations indicate that op- 
erations of this type will probably be- 
come attractive to a gas transmission 
company when well-head prices for 
gas on the Gulf Coast rise to the 
range of 30 to 35 cents per Mcf. 

These considerations lead to the 
tentative conclusion that a chemical 
manufacturer on the Gulf Coast must 
face a gas price of about 35 cents per 
Mcf before this price starts changing 
in conformity with general commod- 
ity price and labor rate indices. At 
this time, though the current popu- 
lation drift westwards seems likely to 





J. A. SHERRED is development 
director of Lion Oil Company, 
Division of Monsanto Chemical 
Co., New Orleans, La., where 
he forecasts industry trends, de- 
velopment of new products and 
preliminary evaluation of new 
processes. He has been with 
Monsanto since 1947 where he 
has served as process engineer, 
development director for the 
Texas division and research de- 
velopment director for the 
Plastics division. He has held 
his present position since Jan- 
uary 1956. Sherred received a 
B.S. degree in chemistry from 
Balliot College, Oxford. 











continue, the main areas of end-prod- 
uct consumption will still be east of 
the Mississippi and north of the Ohio 
rivers. The chemical manufacturers 
will then face a situation where raw 
material (gas) costs will be lowest 
on the Gulf Coast but energy (elec- 
tric power and steam) costs will be 
lowest in the coal producing areas 
where product transportation costs 
will also be lowest, There are, of 
course, obvious exceptions to this, 
e.g., for ammonia manufacture where 
consumption is not directly re- 
lated to population density in the 
same manner as, say, plastics or syn- 
thetic fibers. 

We can now examine the influence 
of a 35 cents per Mcf gas price on 
the manufacture of two chemical 
commodities, ammonia and acetylene. 


The fuel and process material costs 
for a typical 200 tons per day an- 
hydrous ammonia plant using nat- 
ural gas and coal are shown in 
Table 4." 


TABLE 4 


200 Tons/day Ammonia plant using 
Natural Gas and Coal 








Units Per Ton NH3 
Process Gas........... 
Process Coal 








1 Includes gas for steam generation and synthesis 
as compression. 
Includes coal for steam generation for process and 
compression use. 
3 Includes depreciation and local taxes, does not 
include profit or general overheads. 


Ammonia from natural gas at 35 
cents per Mcf will therefore cost 
about $43.34 per ton. At this am- 
monia price, the company producing 
from coal can afford to pay $15.00 
for 2.39 tons of coal or approximately 
$6.28 per ton. This is about 10 percent 
greater than the current price of 
industrial grades of bituminous coal 
f.o.b. mines, so it can be expected 
that coal will become preferable to 
gas as an ammonia raw material 
within the next decade. It must be 
noted here that ammonia based on 
by-product hydrogen from catalytic 
reforming units appears to be cheaper 
than ammonia made from either 
natural gas or coal. To the extent that 
this by-product hydrogen is available, 
future ammonia plants will almost 


certainly use it as raw material. 

When making acetylene by the 
Sachsse partial combustion process of 
methane with oxygen the natural gas 
requirements are shown in Table 5.” 


TABLE 5 


Natural Gas requirements for 
Sachsse Acetylene plant 





In oxygen plant as steam.......| 30 CF/Ib CoHs 
In acetylene plant, raw material 

net! 57 CF/ib C2Hs 
In acetylene plant, as steam....| 36 CF/Ilb C2H2 
In acetylene plant, as fuel gas..| 12 CF/lb CaHs 


135 CF/lb CaHs 








1 Assumes off-gas after aamtine purification has 
same value per Btu as natural gas feed. 


An increase, therefore, in natural 
gas prices from the current 17 cents 
per Mcf to 35 cents per Mcf will 
mean an increase in acetylene manu- 
facturing cost of about 2.4 cents per 
pound. 

Indications are that, today, acety- 
lene from calcium carbide and from 
natural gas are competitive. The prin- 
cipal manufacturing cost item in cal- 
cium carbide manufacture is for elec- 
tric power. To make one pound of 
acetylene by this method requires 3.13 
pounds calcium carbide, which in 
turn requires about 4.7 kwh for its 
production.* All other factors being 
equal, an increase in gas price from 
17 to 35 cents per Mcf would be 
equivalent to an increase in power 
cost of 0.51 cents per kwh for car- 
bide manufacture. 

This would seem to preclude any 
continuing shift to natural gas as an 
acetylene raw material. However, it 
must be stressed that the technology 
of acetylene manufacture from gas is 
relatively new and there appear to be 
many more opportunities for process 
improvement than in the older carbide 
technology. Further, to the extent 
that the acetylene plant off-gases, a 
mixture principally of hydrogen and 
carbon monoxide, have a value 
greater than natural gas when used 
for, say, ammonia or methanol manu- 
facture, the economics of manufac- 
turing acetylene from natural gas are 
rapidly improved. 

It will be extremely interesting to 
see whether, in the future, improve- 
ments in the technology of making 
acetylene from gas can keep pace 
with the increasing price of the nat- 
ural gas raw material. 

LITERATURE CITED 
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What's Ahead for Gas Liquefaction 


Continuing interest in natural gas liquefaction indi- 
cates that commercial installations may come soon. How- 
ever, economic justification is still paramount. 
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IN THE PAST decade considerable 
thought and study have been given to 
commercializing the inherent advan- 
tages of liquefaction in the storage and 
transportation of natural gas, but to 
the best of knowledge not a single 
application has been effected, unless 
it be one in the USSR, announced in 
1947, of which little, if anything is 
known. ; 

The foresight, pioneering work and 
courage of those responsible for the 
classic liquefied natural gas storage 
installation at Cleveland of the East 
Ohio Gas Company in the early 1940s 
and the experience gained there 
should not be lost. The final outcome 
was tragic but, quoting from Report 
of Investigations by the U. S. Bureau 
of Mines “Regardless of the cause of 
the disaster . . . the application of 
the system for liquefying and storing 
large quantities of natural gas is not 
invalidated, provided proper precau- 
tions are observed.” (emphasis sup- 
plied) 

One project for the construction of 
a liquefaction, storage and regasifica- 
tion plant, about twice the size of 
Cleveland, advanced as far as the is- 
suance in 1949 by the Federal Power 
Commission of a certificate of conven- 
ience and necessity, but subsequently 
the certificate was revoked at the re- 
quest of the applicant because of the 
discovery, close to the market, of a 
geologic anticline or trap having a 
stratum of permeable water-bearing 
sandstone or limestone, which could 
be used for the development of aqui- 
fer storage of natural gas more eco- 
nomically and in much larger volume 
than practicable by liquefaction. 

More recently there has been a pro- 


nounced revival of interest in the sub- 
ject and substantial expenditures have 
been made in an effort to improve 
upon the Cleveland design of lique- 
faction and storage by taking advan- 
tage of advances in the art during the 
intervening period, especially in met- 
allurgy and insulation. 


Application. The two fields of appli- 
cation for the liquefaction of natural 
gas which are: most important and 
wherein lies the greatest opportunity 
are— 


1. In large volume storage of nat- 
ural gas close to a major market 
where depleted gas and/or oil fields, 
or aquifer storage are not available, 
and 

2. In the transportation by barge 
or tanker of natural gas from source 
of supply to market where it is not 
practicable to transport by pipe line. 

The great development in under- 
ground storage of natural gas in the 
United States has eliminated a num- 
ber of potential situations where stor- 
age of liquefied natural gas might 
have been considered advantageously, 
and similarly, the extension of natural 
gas pipe lines to practically all market 
areas in the United States has largely 
eliminated, except possibly in specific 
situations, the occasion to transport 
liquefied natural gas on the inland 
and coastal waterways. 

Under these conditions, what are 
the possible applications for natural 
gas liquefaction? 

It is believed that there are— 

1. Still a limited number of large 
natural gas markets in the United 
States which are not blessed with de- 
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pleted gas fields or conditions suitable 
for aquifer storage, where liquefied 
natural gas storage might be advan- 
tageous, and 


2. Opportunities in the free world 
to supply natural gas, for reforming, 
to markets presently served with man- 
ufactured gas, or for use directly in 
chemical manufacture, by the trans- 
portation of liquefied natural gas in 
tanker or barge from areas having 
flare gas from oil production, or from 
dry gas fields not having markets 
which could be reached by pipe line. 


Liquefied Natural Gas Storage. As 
respects gas storage, the primary pur- 
pose, whether it be depleted gas fields, 
aquifer, high pressure pipe, steel ‘bot- 
tle’ or liquefied, is to provide gas 
supply during periods of abnormal or 
peak demands. A collateral advantage 
to this is, of course, that by storing 
gas during the non-peak periods the 
annual load factor of gas purchases is 
improved. 

In the absence of gas storage of any 
kind, other than in above-ground 
holders to meet hourly fluctuations in 
load, there are a number of methods 
or processes in use to produce a sub- 
stitute for natural gas to meet abnor- 
mal or peak period requirements, e.g., 

Thermal cracking of light or heavy 
(#6 residual) oils; propane-air and 
catalytic reforming of LPG. 

Storage of LPG would be in pres- 
sure tanks, refrigerated storage or 
cavern storage. 

Although generally, depleted gas 
fields are considered to provide the 
most economical form of large volume 
storage, with aquifer storage and li- 
quefied storage following in that or- 
der, the relevant factors of each par- 
ticular situation must be analyzed in 
detail in order to determine which 
type of storage or process for the pro- 
duction of a substitute for natural 
gas would best meet the requirements 
of the particular situation under re- 
view. 


Liquefied Natural Gas Transpor- 
tation. As respects the transportation 
of flare or waste gas to markets not 
having access to natural gas, the most 
obvious market is England, Scotland 
and Wales (with a population of 50 
million). Here, manufactured gas is 
supplied by The Gas Council, i.e., the 
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nationalized gas industry, through a 
rapidly growing gas grid. There are 
some 12 million customers, predomi- 
nately residential, a ratio of 1:4.25 of 
population, as compared to the cor- 
responding ratio of approximately 
1:5.6 of population in the U.S. There 
are other similar, although perhaps 
not as large markets, throughout the 
world now dependent upon manufac- 
tured gas. 

Sir Harold Smith, K.B.E., chair- 
man of the Gas Council of England, 
stated in an article appearing in Fi- 
nancial Times as recently as May 14, 
1957, that “it is obvious from the 
statement of the Paymaster General 
that we have to look to raw mate- 
rials other than coal for developing 
gas production.” Then, after describ- 
ing various processes under consider- 
ation, including the gasification of 
heavy oil residual, he states: 

“In addition to the search for nat- 
ural gas a very comprehensive survey 
has been made of the possibility of 
importing natural gas in the form of 
liquid methane. Liquefying methane 
reduces its volume to 1/600th of that 
it occupies as a gas, but to do this 
the temperature of the gas has to be 
reduced to —260F and maintained at 
that figure throughout transportation. 
The technical problems involved are 
many and complicated, but these are 
well on the way to being solved and, 
subject to the importation of the prod- 
uct being permitted under the bal- 
ance of payments arrangements, a 
trial might now be considered prob- 
able rather than possible. The same 
advantages will apply to the use of 
liquid methane as to the gasification 
of oil, namely, lower capital, less lab- 
our and a reduction in cost of gas 
production.” 

The holder costs per therm for 
manufactured gas produced and pur- 
chased by The Gas Council in Eng- 
land in the twelve months ended 
March 31, 1956, averaged 9.42d. 
(US$0.1099) and ranged from 6.88d. 
(US$0.0803) to 11.12d. (US$0.1298) . 


The present costs are probably 
somewhat higher due to increases in 
the cost of coal and in the Scandina- 
vian and other European countries 
the holder cost of manufactured gas 
may be still higher than in England 
due to a gas-coal c.i.f. cost of between 
US$20 and US$25 per ton. 


Investment Costs. In 1949 the es- 
timated cost of a liquefaction plant 
of approximately 5 million cubic feet 
per day capacity; 400 million cubic 
feet storage and a regasification rate 
of 6 million cubic feet per hour was 
$5 Million, exclusive of land, fencing, 
pipe lines, office, laboratory, repair 
shop, roads, sewers, septic tank, yard 
improvements, contractors’ profit and 
miscellaneous, divided approximately 
as follows: 
Percent 
25.9 


57.1 
17.0 


Liquefaction Equipment 
Storage 
Regasification 


Total 100.0 


More recently the estimated cost 
of a liquefaction plant of three mil- 
lion cubic feet per day capacity, 600 
million cubic feet storage, and three 
million cubic feet per hour regasifica- 
tion capacity, was $3,720,000, exclus- 
ive of the same items as above, divid- 
ed approximately as follows: 

Percent 

Liquefaction Equipment 


Storage 
Regasification 


Total 


The difference in the above esti- 
mates as between the investment cost 
of liquefaction, storage and regasifi- 
cation facilities, to the total may well 
be due to the difference in the capac- 
ity of the three situations and to the 
classification of common or joint fa- 
cilities and is not important. Suffice 
it to note in an installation where the 
availability of storage for use during 
periods of peak demand is the under- 
lying purpose, the capital cost of stor- 
age is a major portion of the total 
investment. 

Marine transportation of liquid 
methane presents both a financial and 
an economic problem. Financial, be- 
cause of the generally long distance 
between points of liquefaction and re- 
gasification involving large invest- 
ments in transportation facilities. Eco- 
nomic, because of the greatly in- 
creased cost of a tanker over that of 
the conventional oil tanker, due to the 
necessity of using high alloy steel, high 
alloy copper or aluminum tanks to 
withstand the low temperature of the 
cargo insulated from higher tempera- 
tures of surrounding atmosphere, as 
well as the impossibility of loading the 
tanker to its full draft line because of 
the buoyancy of the product. Foreign 
construction of the tanker as well as 
foreign flag registry may be advan- 
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tageous in reducing both investment 
and operating costs. 

The cost of natural gas delivered to 
liquefaction plant may well be the 
governing factor but if a cost of 
$0.005 to $0.010 per therm is a rea- 
sonable assumption, the spread be- 
tween such a cost and the holder cost 
of the manufactured gas to be re- 
placed or supplemented, of say $0.08 
to $0.10 per therm, would seem to be 
sufficient to encourage detail studies 
of the subject. 

In a recent very comprehensive ar- 
ticle by Lederman and Williams,’ the 
division of investment of a much larg- 
er operation than either of those cited 
above, was as follows: 


Percent 
Liquefaction Equipment 41.4 
Tankers 33.0 
Storage Tanks 13.0 
Regasification Plant 1.7 
Docks 1.7 


Contingency 9.2 
Total 


100.0 

In the above, the ratio of capital 
cost of storage to total investment is 
materially reduced because base load 
supply of gas rather than peak sup- 
ply is contemplated and due to the 
effect of large investment in transpor- 
tation facilities. 

In this article’ the increase in fuel 
requirements of the free world is 
stressed, and also that even today the 
technology is available which will 
allow the transportation of liquefied 
natural gas to satisfy these require- 
ments in competition with other fuels 
or forms of energy. 

In considering the use of liquefied 
natural gas for either storage for peak 
period demands or for transportation, 
the cost of the service must of course 
be no greater and preferably lower 
than that of the alternate processes 
and methods referred to above. 


Design Improvements. Liquefaction 
in both the Cleveland plant and in 
the project approved by Federal 
Power Commission, but subsequently 
dropped, was provided by the basic 
Keesom Cascade refrigeration cycle 
using propane and ethylene as refrig- 
erants. Possible improvements would 
be through the use of centrifugal com- 
pressors and of turbo-expanders cool- 
ing and liquefying the gas in a series 
of stages. These improvements are im- 
portant but would not materially re- 
duce the investment and operating 
costs. 

The principal opportunity for a re- 
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duction in the initial investment would 
seem to lie in an improvement over 
the proved design of a low-tempera- 
ture spherical holder comprising two 
concentric spheres insulated from 
each other. In order to withstand 
temperatures of —260F the inner 
sphere has been of high nickel alloy 
steel. Other alternatives are, of course, 
copper nickle alloy, aluminum or 
other alloy with adequate strength 
and impact resistance at the low tem- 
perature. It is to be hoped that 
through research and the use of newly 
developed insulation material, plastic 
or otherwise, it may be possible to 
make use of some less expensive ma- 
terial for the inner sphere by placing 
insulation on the inside in direct con- 
tact with the low-temperature liquid. 
This could alleviate the necessity of 
using the expensive high alloy mate- 
rials. The use of balsawood has already 
been considered for this purpose and 
other alternates may be obtainable. 

For large volume storage there have 
been suggestions of an insulated con- 
crete basin or reservoir and also cav- 
ern storage, depending upon the sur- 
rounding frozen earth for insulation, 
and having for a roof a geodesic dome 
of interlocking aluminum panels, in- 
sulated and free of all central sup- 
ports. Cavern storage would seem to 
be the cheaper but there may be a 
question as to the ability of any rock 
formation to withstand the effect of 
low temperatures. 

Any improvement in the design of 
above-ground storage for low tem- 
perature liquids, would, of course, be 
equally applicable to storage tanks on 
tankers for transportation of liquefied 
natural gas. 


Recovery of Refrigeration on Re- 
gasification. A very important fac- 
tor in the economics of liquefaction is 
that of using the great quantity of 
‘cold’ available from the regasification 
of the liquid methane. The profitable 
use of this refrigerant or ‘by-product’ 
may well be the difference between 
profit and loss of the entire project. 

A rather obvious use of this ‘cold’ 
is for direct refrigeration, such as 
large meat packing, cold storage or 
food freezing plants, Unfortunately, 
these plants may not always exist at 
the point of regasification. 

What other uses might be consid- 
ered? 

One would be to produce oxygen 
in large volume for use in the steel 
industry if tank car or barge trans- 


portation is available and feasible, for 
delivery to the point of use from the 
regasification plant. Another large vol- 
ume applimation for oxygen would be 
in water-gas manufacture, where the 
use of oxygen would result in consid- 
erable saving of fuel either in the use 
of inferior fuel or a smaller amount of 
premium fuel, in addition to provid- 
ing increased capacity and a lower 
cost of labor for operation and main- 
tenance. This application would seem 
to have possibilities where the regasi- 
fied liquid methane is to be reformed 
to supplement manufactured gas. 
There are undoubtedly other applica- 
tions for large volume supply of oxy- 
gen as well as other uses that can be 
made of the mass of ‘cold’. 

In summary, there would seem to 
be a sufficient number of potential ap- 
plications for the use of liquefied nat- 
ural gas to justify continuing research 
to improve more particularly the de- 
sign of low-temperature storage, as 
well as to develop uses for the ‘by- 
product’ ‘cold’ resulting from the re- 
gasification of the liquid methane. 
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Is Ethane From Natural Gas Economical ? 


Ethane recovery is good business because of the 
moderate investment, quick payout and the possibility of 
good materials. 


Dudley P. Penick, Magnolia Petroleum Company, Dallas 


ETHANE, present in the field gas 
.of many processing plants in large 
amounts, is a valuable petrochemical 
raw material. However, very little 
ethane is recovered for this purpose. 
Most of the ethane goes to residue 
gas or is used as plant fuel. Conse- 
quently the producer and the proc- 
essor receive no premium over the 
residue gas price for the ethane. 

Actually, the small amount of 
ethane recovered along with propane 
and other products presents a proc- 
essing problem in returning it to the 
gas stream. A few plants now sell this 
ethane, but more would be sold if at- 
tractive markets could be developed. 


FIGURE 1—Ethane con- 
tent of natural gas showing 
ethane recoverable for 
various concentrations. -+- 
marks indicate the ethane 
content for a cross section 
of plants from the author’s 
experience. 


This “recovered” ethane represents 
only a small fraction of the total 
ethane entering the plant. Additional 
investment and operating costs would 
be required in both existing and fu- 
ture plants to recover larger fractions. 
The value of ethane as a petrochem- 
ical raw material must be sufficient to 
justify these costs, before processors 
would install the facilities to make 
these large potential supplies of 
ethane available. 


Natural Gas—A Potential Ethane 
Source. How much ethane is con- 
tained in the gas processed by a 
“typical” plant? A glance at Figure | 


shows there is no such thing as a 
typical plant. The ethane content de- 
pends on the volume processed and 
the gas analysis. These variables are 
shown in Figure 1, with points plot- 
ted to indicate the ethane content for 
a cross section of plants from the 
author’s experience. Ethane content 
of raw natural gas will vary from a 
minimum of about two percent to a 
maximum of perhaps 20 percent in 
rare cases. 

An interesting comparison is the 
possible ethane contents of individ- 
ual gas processing plant feed streams 
with the requirements of petrochem- 
ical operations. 

An ethylene plant utilizing ethane 
as its sole raw material with capacities 
of 100,000,000 to 300,000,000 pounds 
per year would require approximately 
4.7 to 14 Mmscf/day of ethane, as- 
suming a representative weight yield 
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of ethylene on ethane of 75 weight 
percent.’ Figure 1 indicates that a 
plant processing 40-50 Mmcef/day of 
high ethane content gas, or larger 
volumes of lower ethane content gas, 
could produce enough ethane for a 
minimum size ethylene unit (100,- 
000,000 pounds per year) if the plant 
were designed for high ethane re- 
covery. 

Even with a lower ethane recovery, 
a few of the larger gas processing 
plants could supply sufficient ethane 
for a petrochemical operation. In 
many cases two or more plants in the 
same general area could be used as 
suppliers of ethane for a single eth- 
ylene plant. 

If a mixture of ethane and pro- 
pane or with propane and butane 
were used as ethylene raw material, 
then relatively smaller gas process- 
ing plants could supply the require- 
ments of a given petrochemical 
operation. For example, a 100,000,- 
000 pounds per year ethylene plant 
might require* about 150,000 gallons 
per day of a mixture containing 40 
percent ethane and 60 percent pro- 
pane by volume. The ethane portion 
of this mixture would be equivalent 
to about 2.4 Mmscf/day. 

A raw material such as the above 
could be produced by a gas process- 
ing plant with considerably less in- 
vestment and operating cost than a 
high purity ethane product. The price 
for the ethane portion of the mixture 
could in most cases be lower than the 
price of high purity ethane, provid- 
ing the processor had a firm contract 
for sale of the ethane before installing 
the necessary production facilities. An 
ethane mixture raw material would 
offer other advantages to the petro- 
chemical manufacturer in the trans- 
portation and storage of his raw 
material. If propylene is also required 
along with ethylene, he may prefer 
such a feed stock. 

The present disposition of ethane 
in most plants must be known in 
order to evaluate the value of ethane 
to a gas processor. The major portion 
of the ethane in the feed is not re- 
covered as a liquid in the absorption 
or refrigeration recovery section of 
the plant. This portion remains in the 
gas, and as plant residue is either 
sold to a transmission line or uti- 
lized on the producing leases. 

In an absorption or refrigeration 
plant designed to recover propane 
and heavier products, a certain 
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amount of ethane, and also methane, 
will be recovered as a liquid in the 
initial recovery step. Some of this 
“recovered” ethane remains in the 
plant propane product, usually less 
than five percent of the volume of 
propane recovered. Unless ethane is 
sold as a plant by-product, the rest 
of this “recovered” ethane must be 
removed from the plant liquid stream 
and returned to the gas stream. 

This is done by several processing 
methods. Various reabsorbers, prod- 
uct deethanizers, rich oil deethanizers, 
and other types of equipment are 
used. The ethane ends up as a con- 
stituent of the gas stream from these 
units, usually at a lower pressure 
than the gas from the initial recovery 
step. The amount and concentration 
of ethane in these streams is depend- 
ent on the individual plant process. 
In a few plants these streams have 
been sold as a petrochemical raw ma- 
terial, due to their high ethane con- 
tent.’ In these cases, the operation of 
the plant may be changed somewhat 
in order to increase the ethane vol- 
ume or concentration in the by- 
product streams. 

If these streams are not sold, to 
save recompression cost, they are used 
as plant fuel. Due to their higher 
heating value less volume is required 
resulting in a larger volume of plant 
residue. This is an important consid- 
eration if the residue gas is sold with 
no heating value premium. 

The current return on ethane to 
most gas processors is its value as 
residue gas. This is fixed by the gas 
sales contract or the value to the pro- 
ducer for lease uses. If no heating 
value premium is given, then ethane 
is no more valuable in the residue gas 
than methane, or any other constitu- 
ent. If a heating value premium is 
given, or if the ethane content is 
necessary to raise the heating value 
above a specified contract minimum, 
then the ethane is a little more valu- 
able. Most heating value premiums 
raise the price in direct ratio to the 
Btu/SCF over 1000. Ethane (heating 
value about 1780 Btu/SCF), in these 
cases is worth, to the processor, ap- 
proximately 1.8 times the base gas 
sales contract price per MCF of resi- 
due gas. 

The value of ethane sold as a by- 
product would be fixed by the indi- 
vidual sales contracts. One such con- 
tract for the sale of an ethane-rich 
gas’ calls for 50 cents per MCF for 


the ethane and any heavier constitu- 
ents, and residue gas value for the 
methane portion. Higher prices have 
been mentioned in other contract 
negotiations. The price paid will of 
course depend on the form in which 
the ethane is delivered. 


Processing Plant By-Product. It is 
difficult to generalize on the percent 
ethane recovery obtainable by proc- 
essing plants on a by-product basis. 
Perhaps the major process design dif- 
ferences of these plants are in the 
method of limiting the by-product 
recovery in the primary step (absorp- 
tion or refrigeration) and in separat- 
ing the recovery ethane from the de- 
sirable products. Sale of by-product 
ethane results in a radical change in 
the general process design philosophy. 
Precautions which ordinarily would 
be taken to reduce primary ethane 
recovery would be discarded, and the 
opposite effect sought. The purifica- 
tion step becomes one of demethaniz- 
ing rather than deethanizing. 

Figure 2 shows the range of fair 
purity ethane recovery in conven- 
tional plants, as a function of the 
plant propane recovery. This is the 
portion of the total ethane that could 
usually be made available as a by- 
product with little investment by the 
processor. As described above, these 
recoveries have in some cases been in- 
creased somewhat by various changes 
in operating procedures and condi- 
tions. Most plants falling in the 
lower portion of the range could be 
increased somewhat. The amount of 
increase possible is dependent on the 
individual plant process. In one case 
where this has been done, the ethane 
recovery was approximately doubled. 

By mixing reabsorber vapors with 
the higher purity ethane streams, 
more ethane could be made available, 
but it would be more contaminated 
with methane and propane. Ethane 
content might be as low as 30-50 per- 
cent, as compared to 70-90 percent 
for the higher purity streams. 

Therefore it is obvious that if only 
by-product ethane is to be used as 
an ethylene raw material, very few 
individual gas processing plants would 
recover enough to supply a minimum- 
size ethylene plant. Contracts with 
several plants in a given area will 
almost always be necessary, but exist- 
ing plants will usually be in a posi- 
tion to make such a sale. 

Some consideration should be given 
to the form in which the by-product 
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FIGURE 2—By-product ethane recovery as a function of propane recovery. The shaded 
area indicates the portion of ethane that could be recovered with minimum investment. 


ethane is available. Pure ethane has 
a critical temperature of 90.1 F. and 
a critical pressure of 708 psia.* The 
by-product ethane from gas process- 
ing plants will be in the gaseous 
state, and usually is at pressures 
below 500 psi. Compressors could be 
installed to deliver the ethane at any 
desired pressure, but it would be 
practically impossible to deliver a 
liquid product because of the low 
critical temperature. 

Such a product must usually be 
transported by pipe line, and cost 
storage facilities would be prohibitive 
in cost. As far as the processing plant 
is concerned, the ethane must be de- 
livered when it is made, or not at all. 
Another potential means of transpor- 
tation is as a liquid at atmospheric 
pressure, utilizing insulated barges 
such as those which have been pro- 
posed for transporting liquefied nat- 
ural gas. 

Usually the settlement for an ethane 
by-product will be based on volume 
and composition. Some type of sam- 
pling and analysis system must be 
used to determine the composition. 
Measurement by conventional meth- 
ods is possible, but special data may 
be required to accurately evaluate the 
compressibility of a given mixture. 
Also, precautions must be taken to 
see that measurement conditions are 
such that no condensation will occur. 

In order for the sale of by-product 
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ethane to be attractive to the gas 
processor, the selling price must cover 
the following: 

@1.The current value of the 
ethane, usually as residue gas. 

@ 2. The value of any fuel which is 
used to make the ethane avail- 
able for sale. 

e 3. Any additional operating ex- 
penses resulting from the 
ethane sale. 

© 4. Depreciation on any invest- 
ment required. 

© 5. Payments to the gas producers 
under the gas contract on 
which the processor obtains his 
gas. 

© 6. An attractive profit. 

It is clear that as the value of resi- 
due gas increases, the value of by- 
product ethane must also increase, 
particularly if a heating value pre- 
mium is involved. Most residue gas 
sales contracts have price escalation 
provisions, so it would be realistic to 
allow for this in the ethane sales con- 
tract. As previously discussed, a heat- 
ing value premium will increase the 
ethane value by a factor of about 1.8. 

Sale of by-product ethane will re- 
sult in the use of some additional fuel, 
which otherwise could be sold as 
residue gas. This fuel is used pri- 
marily to dehydrate the ethane and 
compress it to the required sales pres- 
sure. 

Usually the major additional in- 


vestment and operating costs involved 
in marketing by-product ethane will 
be in the dehydration, compression, 
and settlement facilities. The proces- 
sor may also make additional invest- 
ment in equipment to increase the 
amount of ethane available for sale. 

Sale of by-product ethane will usu- 
ally increase the processors gas cost. 
The usual purchase contract calls for 
payment on the basis of the return 
received from the gas, and the vari- 
ous products recovered from it. 
Ethane is usually covered by an “ad- 
ditional products” section of the con- 
tract, which calls for a fixed percent- 
age (often 15 percent) of the gross 
proceeds to be paid to the producer. 

All the above items must be re- 
covered by the processor from his 
by-product ethane sales income in 
order to break even on the sale. He 
would, of course, expect to receive 
some additional income as profit and 
as return for his investment risk. It 
would be impossible to generalize as 
to just how much per MCF by- 
product ethane should be worth, since 
the above factors could be greatly 
different in various plants. 

Beeson’ has given an illustration 
based on 50 cents per MCF for the 
ethane and 12 cents per MCF with 
heating value premium for residue 
gas. The figures indicate that such a 
sale would be attractive if no appre- 
ciable investment and operating cost 
were involved, but that any such costs 
would reduce the attractiveness of 
the sale to the processor, The heating 
value premium in this illustration 
could be the difference in making the 
sale attractive to the processor. 
Ethane at 50 cents per MCF is equiv- 
alent to less than two cents per gallon, 
so it would be a cheap petrochemical 
raw material in comparison to pro- 
pane or butane. 


Processing Plant Primary Product. 
Predictions indicate ethane will play 
an increasingly important role as a 
petrochemical raw material. Natural 
gas is the largest available potential. 
source of ethane, but in order for gas 
to supply large amounts of this raw 
material facilities specifically designed 
to recover ethane must be installed. 
It may well be that gas processors 
will eventually look at high ethane 
recovery in the same way that they 
now look at high propane recovery. If 
a sufficient market exists for the pro- 
pane, it is usually a good investment 
to install a more costly plant to re- 
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cover a higher percentage. The same 
can be true of ethane. 

This is particularly true in the case 
of new plants to be built in the fu- 
ture, although redesigning existing 
plants to recover ethane is also pos- 
sible. However, it would probably be 
less expensive to install the recovery 
facilities in a new plant than in an 
existing plant. This same situation 
occurred with propane a number of 
years ago when the first new plants 
were designed and built for high pro- 
pane recovery. After these had been 
built and the market developed some- 
what, many older plants which had 
been recovering propane only as a 
by-product were revamped to give 
higher propane recoveries. Ethane 
recovery might well follow the same 
pattern. 

The design of a plant for high 
ethane recovery will be greatly influ- 
enced by the form in which the ethane 
is to be recovered and transported. 
The most satisfactory type of prod- 
uct would be a mixture of ethane 
and propane. Such a product would 
be more economical to manufacture, 
store, and transport, since it would be 
a liquid product. An ethane-methane 
mixture (with small amounts of pro- 
pane) could also be manufactured 
comparatively easily, but it would 
have to be transported as a gas and 
storage would be difficult. A high 
purity (90 percent or more) ethane 
product would be much more expen- 
sive to manufacture, and therefore 
would require a higher price. Storage 
and transportation difficulties would 
also be encountered with such a prod- 
uct. 

In gas processing plants using an 
absorption process, the amount of 
absorption oil to be circulated is usu- 
ally fixed by the propane recovery 
desired, and the ethane recovery is 
considerably less than the propane 
recovery. For an average absorber 
operating at typical pressure and 
temperature conditions (with no re- 
frigeration of gas or oil), absorption 
of 80 percent of the propane from 
the inlet gas results in the absorption 
of about 33 percent of the ethane 
and 8 percent of the methane. For 
the same gas and conditions, about 
2% times as much oil would have to 
be circulated to absorb 80 percent of 
the ethane. With this oil rate, pro- 
pane would be about 99.5 percent 
absorbed, and about 22 percent of the 
methane would also be absorbed. 
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An absorption plant to recover 80 
percent ethane would cost at least 75 
percent more than a plant to recover 
80 percent propane, due to the large 
oil circulation increase necessary. 
Also it would probably be necessary 
that the ethane from such a plant be 
produced as an ethane-methane mix- 
ture. For these reasons, other recovery 
processes are perhaps better suited to 
high ethane recovery. 

Recovery processes using refrigera- 
tion obtain the same effect as raising 
the oil rate by chilling the gas stredm 
to a lower temperature. However, the 
additional recovery often is more 
selective in a refrigeration * process 
resulting in lower methane recovery. 
The temperature necessary to obtain 
a given ethane recovery will of course 
be dependent on the gas composition 
and pressure, but it is likely to be quite 
low for many gas streams. Dehydra- 
tion of the gas and liquid streams is 
an important consideration in such a 
plant. This process can give high 
ethane recoveries from fairly rich gas 
streams at temperatures which can be 
obtained economically. 

For leaner gas streams much lower 
temperatures would be required and 
a combination refrigeration-absorp- 
tion process will usually be more eco- 
nomical. In such a process, the gas 
and absorption oil are chilled before 
entering the absorber, which operates 
at a low temperature. Temperatures 
as low as —10 F might be possible. 

A somewhat different type of re- 
frigeration process has been proposed 
as a means of obtaining high propane 
and ethane recoveries. The process is 
based on the same principles utilized 
in oxygen plants for the separation 
of oxygen and nitrogen. It involves 
regenerative refrigeration through di- 
rect gas to gas heat exchange, and 
utilizes the Joule-Thompson effect in 
revaporizing the condensed liquids by 
reducing the pressure. Carried to its 
extreme, this process would be a gas 
liquefaction process. It could be de- 
signed for any desired recovery by 
controlling the temperature to which 
the gas is chilled. Temperatures as 
low as—150 to—200 F. might be 
used. 

As far as is known, no plant of this 
type has yet been built for natural 
gas liquids recovery. However, the 
process would probably be quite at- 
tractive if a high ethane recovery 
were desired. The process has been 
utilized in other industries. 


Another process which has been 
proposed for high ethane recovery is 
the hypersorption process.’ This is a 
process for the continuous separation 
of gases by selective adsorption on a 
moving bed of activated carbon. This 
process has also been utilized in other 
industries, but as far as is known, not 
for natural gas liquids recovery. It is 
possible that other adsorption type 
processes could also be used for 
ethane recovery. 

Little work has been done on the 
design of gas processing plants for 
high ethane recovery due to lack of 
economic incentive. No doubt many 
problems will arise when this engi- 
neering problem is undertaken, re- 
sulting in a variety of solutions. The 
major problem will be recovery of 
ethane without excessive methane re- 
covery or contamination. This is a 
parallel to the present problem of sep- 
aration between propane and ethane. 
Also adequate basic design data, such 
as equilibrium and enthalpy data, at 
the design conditions is unavailable. 
Design temperatures and pressures 
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FIGURE 3—Shows the approximate economics for the recovery of ethane as a primary 
| product. The incremental investment for ethane recovered is shown for 3 and 


year payout, 


encountered in these plants will be 
more critical regions than those now 
commonly used. 

How high a percentage ethane re- 
covery is economically justified will 
depend on the sales value of the 
ethane. Essentially complete recovery 
is possible by some of the methods 
discussed, but probably not econom- 
ically feasible. Perhaps 70 to 85 per- 
cent recovery would be the realistic 
upper limit. Therefore many individ- 
ual gas processing plants could sup- 
ply the raw materials for an ethylene 
plant. This is particularly true if a 
mixture of ethane and propane, and 
also butane, is a desirable raw mate- 
rial. 

In studying the economics of high 
ethane recovery, the gas processor 
should compare the incremental re- 
covery of any process under study to 
what he considers optimum design 
for propane recovery. It is the incre- 
mental investment and operating 
costs which he must justify. If the 
high ethane recovery plant recovers 
more propane and other products 
than the optimum propane recovery 
plant, then the income from those 
additional products, as well as the 
ethane sales income, should be cred- 
ited toward paying out the incremen- 
tal investment. 

Figure 3 illustrates the approxi- 
mate incremental economics of the 
recovery of ethane as a primary plant 
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product. It shows the investment a 
processor could afford to make per 
MMscf/D of ethane recovered for 
three year and six year payouts as a 
function of the increase in ethane 
value. For example, if the ethane can 
be sold for fifty cents per Mscf, and 
the residue gas price is 15 cents per 
Mscf with a heating value premium, 
the increase in ethane value would be 
approximately 50 — (1.8) (15) 
23 cents per Mscf. At this price the 
processor could afford to invest about 
$240,000 per MMscf/D of ethane re- 
covered if he wants a three year pay- 
out, or about $560,000 if he would 
be satisfied with a six year payout. 

Figure 3 is based on certain as- 
sumptions and approximations. It 
was assumed that for every MMscf 
of ethane recovered as a product, 0.2 
MMscf of additional propane or 
heavier products would be recovered 
over the “optimum propane recov- 
ery” plant being used as a basis for 
comparison. These additional prod- 
ucts were assigned a value of $1.10 
per Mscf, which is equivalent to four 
cents per gallon for propane. This 
will account for the fact that Figure 
3 indicates a small investment could 
be paid out even if the ethane has 
no incremental value. 

Operating and maintenance ex- 
penses were assumed to be $50 per 
MMscf of ethane product. Fuel re- 
quirements were estimated to be four 


percent of the volume of ethane, and 
the fuel was assumed to be valued at 
25 percent of the incremental ethane 
value. A depreciation rate of eight 
percent and an income tax rate of 
52 percent were used, 

Instead of the above assumptions, 
the particular facts relating to any 
given situation could be used to pre- 
pare curves such as those in Figure 3 
for any gas processing plant. The 
above assumptions were made only 
to give some idea of the approximate 
investments a gas processor could 
afford to make for ethane recovery. 

It has been estimated that a 200,- 
000,000 pounds per year ethylene 
plant using a 40:60 ethane-propane 
mixture as raw material would re- 
quire the equivalent of about 5 
MMscf/D of ethane and 180,000 gal- 
lons per day of propane. If we as- 
sume that a gas processing plant or 
group of plants could potentially re- 
cover this amount of ethane and pro- 
pane, then the limiting investments 
for 5 MMscf/D of ethane shown in 
Table 1 are obtained from Figure 3. 





TABLE 1—Maximum Investments for 
5 MMSCF/D of Ethane 





| 
Incremental 
Ethane 3 Year 


Value Payout 


40¢/MSCF.. .| $1,700,000 
60¢/MSCF.. .| $2,300,000 
80¢/MSCF.. .| $2,900,000 


6 Year 
Payout 


$3,950,000 
$5,350,000 
$6,750,000 

















The actual investment required to 
recover 5 MMscf/D of ethane de- 
pends on the individual plant in 
question. It seems quite probable 
however on the basis of Table 1 that 
many plants could install such facil- 
ities at attractive investments. The 
only incentive needed by the gas 
processor is for the petrochemical 
manufacturer to offer a contract to 
purchase the ethane. 
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Multicomponent Flash Calculations 
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Another new method for flash equi- 
librium to save you time over the regular 
trial-and-error methods. 


James B. Bachelor 


Holmes and Narver, Incorporated 
Los Angeles 


FLASH EQUILIBRIUM calculations considered here 
are those required to determine the extent of vaporization 
in a multicomponent mixture of two or three phases of 
fixed total composition, pressure and temperature. Such 
calculations are so often required in chemical process de- 
sign that any reduction or simplification of the calculation 
steps is of real value. For this reason, a number of useful 
methods have been contributed to aid in the calculation 
of the two-phase equilibrium problem.*** Some are rec- 
ommended for digital computer programming. 

Actually the calculation steps can be reduced and sim- 
plified still more by a new method. Several terms in the 
familiar Taylor series expansion are used to represent the 
flash function in the region of a vaporization point. Un- 
like other methods of this type, the first three terms of the 
series are used instead of two. 

Some other methods sacrifice really rapid convergence 
by a transformation which extends the range of con- 
vergence. To get around this problem, in this method the 
range is located by two very simple limiting equations 
which apply very accurately at close to maximum and 
minimum vaporization points. Flash equilibrium calcula- 
tions in these limiting ranges have generally been the most 
troublesome. 

The limiting equations either accurately establish the 
vaporization point in a limiting range or indicate the ap- 
proximate extent of vaporization. The solution is com- 
pleted in the indicated range at a vaporization point de- 
signed to simplify the arithmetic compared to that usually 
required. 

The method is applicable to the usual two phase and 
also the three phase equilibrium problem encountered 
when one of the condensed components is only relatively 
soluble in the main bulk of condensed liquid, A later 
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article will describe the application of the method to the 
more general though less common and more complicated 
case of mutual solubility in multiphase equilibrium mix- 
tures. 


Basis. The basic flash equilibrium equation is well known 
and may be written in terms of components in the liquid 
phase or vapor phase as shown below. The equations are 
written to include a condensible component I, with lim- 
ited solubility which may exist in a second liquid phase 
that contains negligible quantities of the other components, 


mi 


2m, — LK, GFi= Si (L) (1) 
=1 





m; Ky 
lm, —V Cr+ Ki = Sh0 
aa ae = 1 


1, : ‘ 
When 7 < S:, Cx. = 1 and sum is overi=1,2,..., 


1 
If when i= _— > Si, Cx. = 


1 — St _ and sum is over i= ae 


‘1—SiKi ixI 


When 5— — < Si, Cy = 1 and sum is over i = 1,2,. 


If when i = I, ——y S1, Cy = 
1—SiKi ng sum is over i= 1,2, . 


1— Sr ifI 


The term 1—S,K,; in Cy and Cy may be replaced by 
the equivalent term 1 — P;/z. When §, is very small the 
term (1—S,) naturally reduces to unity, however this 
is not true for (1 —S,K;) since K; might become very 
large. 

Observing these equations it may be seen that when 
the solubility of the relatively insoluble component is not 
exceeded in the condensed phase, the equations reduce 
to their usual form and the summations proceed over all 
components. When the solubility of the relatively insoluble 
component is exceeded in the main condensed phase then 
the equations shift to a different form and the summa- 
tion does not include the relatively insoluble component. 
The first numerical operation will always be performed 
on the relatively insoluble component so as to determine 
which form of the equation to apply. 

Equations of the type above may always be solved by 
trial-and-error. However, a much more effective tech- 
nique is described below. 


=m; —L 


L and 


Limiting Equations. The quantities 


=m; — Vv 


v in equation (1) 


and (2) may be replaced 


by their equivalent _ and a respectively to become 
functions of these factors. They are expressed as such 


along with their first, second and third derivities below. 
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F(t )= cope 


i= 1 


m, K; Cr 


(ZF )-- 2 1 (owt) 
r” (}-)=2 > Gai 


— wane Cc," : 
Kc. +1) 


miK;° C:° 


n 
Vv y 
F T)=—6h (Exc. +1) 
i= 
m; K i 
F (+)= 7] Ge tK ) K. ) 
V 
m, K;Cy 


n 
¥ (7)=-z (4-Cr+K, ) 
nee 


mi K,Cy’ 


n 
ar ih ae Na a A 
F (y)=22 (cr +k: ) 
i= 


m; KiCy* 


n 
r()--sb Gown) 
i= 


Only the limiting values of these functions are used as 
Vv 
. Se 0 and +4 0 


lim 

+ or (¢ )= y mi 
i=1 

lim ‘ n 

Ys or($)=-k miKiCx 
i=1 

lim Z n 

oF” P)=2h m:K,7Cx? 
i=1 


lim 


Esom(¥)=—6E anes 
lim n 
Vv L 
Toor (F)=4 m 
i=l 


] n 

i, L ; 

=7-> OF’ (+)=—L m; x 
i=1 


lim 
Cart) 
i=1 


lim 


ts orn( =e mips a 


Approximating F (%) with the first four terms of a 
Maclaurin series gives, 
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ae WP 8 
L=F (0) + F’ (0)7-+ 34F” (0)(+2) —3rF” (0) (¢ 


n n 
Ld m; p m; - 
AndL=i=! — i=! Xm 


V+L= 
vii + iat 
2 ED es: 





The first three terms give, 


n 
E> | 
mee — L mi; 
1 i=1 
n 


mes . - m; 


1 =1 





= 
. 





2 


n n 
i eee mis 


i=1 i=1 =1 i= 1 


The first four terms give, 


n n 
mm 2 aa: mies —-4 se RR mos x er mie 
i 


=1 i=1 i=1 i=1 





n 
‘3 
F 
{¥ > 4 mk? 
i 


i=1 


i=1 





n 


E m; 
i=! 
v 
a? 
curately by the polynomial 


The term can be approximated very ac- 


V v x V 

m, [ I—,- + F—-rt |for small values of =- 
i=1 

This provides limiting equations for small values of +- 


The first three terms give, 


n 


x m;K,Cru ie ™m 


Vv io} 


-i=1 
n 
‘5 m:iK,7Cx? in mi 


i=] i=1 





The first four terms give, 


n n 
Z nape ) miK,?Cx? 
i 


=1 i=1 


y nt mK*Cx? 


i=1 =1 


Intermediate Range. The functions F (V) and F (L) 
are used in the intermediate ranges of vaporization. Their 
derivitives and the first three terms of their Taylor series 
expansions are shown below. 


n 

z m; K; Cy 
Ga="7 my 
ae 


i=1 





n 
m:K:Cy (Ky meas a Cyr) 


F” (V) = =m, - eel & 
7 
i=1 
’ 
Vat AV=F(Va) + F'(Va) AV+57F"(Va) (AV)? 


m,:K:Cr 
F(L) ={ “ (ik } y 
L 





i=1 


n 
miK;Cx (1 — K;Cx) 
(= —LKiC.i+ 1 ) 
L 





i=1 
La +AL=F (La) + F’(La) AL +57 F" (La) (AL)? 


These have the solutions, 





AV= 


— (F'(Va) — 1) = [(F'(Va) — 1)? 


—2(F(Va) — Va) F”’ (Va) ]” (7) 





AL= 


— (F’(La) —1) = [ (F’(La) — 1)? — 


F” (Va) 


2 (F(La) —La) F’ (La) ]*? (8) 





F” (La) 





—4 


v3 


n 
a eagidiail m;K,Cr 
a= = (4) 


n 


n n 
Ly aye mK,'Cx' 


i=1 





Vv 
L 
2 y AO 2 miK;*Cx’ 

i=1 i= 1 
A similar procedure with F (=~) provides limit- 


ing equations for small values of WV 
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Effective Ranges. The point of application and effective 
range of each equation over which accurate results are 
obtained are listed below. 


Point Applied 


Equation v 
weet OT +) = — 
(3) L 


(4) Cr} 


n 
7 
( i mi — Va 
i=1 
Va 


Effective Range 
0 <— L 





< 0.01 


V 
0<T 


== 10 
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a 
(7) 0.20 <>—- < 0.75 


3, 
0.20 <vV < 0.75 


L 
0.02 <> < 0.20 


i= 1 


La 
— 

A 
yee 


L < 0.02 
Vv 


(t 0<+< 0.01 
7 


A 


Application—Example No. |: we have a 
hydrocarbon mixture for which S; > 1 
for all i. Therefore Cy and Cy are unity. 
The feed composition, equilibrium K 
values and factors for application in 
Equations (3) and (4) are shown below. 


F’ (Va) 


AV= 


AV= 





~*~ 





—_ 


eecconns 


12 














15,177 





Equation (3) is applied first. 


Vv 1783 — 1600 


BE A daa 1 . , _ (1600) (0.0135) 
L~ 15,177 — 1600 0.0135, from which V = 


1.0135 
= 21.3 Mole. 
Since 0.0135 > 0.01, Equation (4) is applied. 





Example No. 2: A second example’ shown below con- 
siders a hydrocarbon mixture for which C, = Cy = 1. 








mK | mK(K-1) 
mK? (10+K)? | (10+K)? 
1.195 
1,620 
0.231 
0.388 
0.0147 
0.0201 
0.0008 
3.4696 | 0. 0.007243 | 
































0.0006069 





‘ ‘ : V 1.1197 — 1.0009 
Applying Equation (3) gives L = 34696 —1.0009 
Since the results from equation (3) indicate that vapori- 
zation is somewhat above the effective range of the limit- 
ing equations, Equation (7) is applied. 


1.0009 — V, 


It is applied at ee 10, Va = 0.0909 Moles. 


= 0.048 





7 au» 1 a 
F'(Va) =—7p,9909)F (0.007243) = 0.876 


ae 
= 70.0909) (0-0006069) = —1.62 


— (0.876—1) + [(0.876—1)*—2 (0.08887 — 0.0909) (—1.62) ]* 





_ 0.124 + 0,0939 __ 


— 1.62 


Ea = — 0.0186, — 0.134 


Disregarding the extraneous solution, — 0.134, V = 
0.0909 — 0.0186 = 0.0722 Moles which is the reported 
solution of 0.07 within slide rule accuracy. 


Example No. 3: The following example illustrates the 
application of the method to a problem involving two 
liquid phases. The water phase is considered to contain 
negligible quantities of the other components. The oil 
phase is considered to contain 0.04 mole-fraction of water. 
S; = 0.04. The method is therefore applicable to the 
problem. 

The value of K; at the solubility limit is used to test 
the applicable form of the equations. The temperature 
of the mixture is 200 F and the pressure is 8 psig. 





(1600 — 15,177) + [(1600 — 15,177)? 4 (1600 — 174,450) (1600 — 1783) ]*” 





y 
i (2) (1600 — 174,450) 


Vv 
= 0.0616, 0.0169 


The extraneous solution most distant from the assumed 
point is always ignored. It results from the partial series 


approximation of f (+). 


\- = 0.0169 = 26.6 Moles. This 


result is about 4% high. 

This example illustrates the recommended procedure. 
Equation (3) or (5) is applied first. Then as in this 
example if the solution is indicated by Equation (3) or 


V corresponding to 


(5) to be within the region 0.01 <~< 0.02 or 0.01 
<$<0.02, Equation (4) or (6) is further applied to 


more accurately establish the solution. 
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11.53 

Ki= Pi/™ =357 (0.03) > 12-7. 
In applying equation (3), the value of 1 as +- > 0 
68.5 
110.3 


> 0.04. This is not so apparent at conditions that apply 


can be directly observed. In this problem it is 


close to the dew point. Here f’; (0) = —— is used. 
I 
L 


vi = m, + f';(0) vy . And |; = my—v;. Then 1, = -f; 
I 


kh —f'1(0) V_ 
Pia L aa 


(o) +: In this example 


(in) = 0.0536 > 0.04. By comparing + from equation 


(1) to the expression above, it may be observed that for 
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K,>1, sis minimum at L > 0, And for K; < 1 is 


minimum at V — 0. For K; = 1, + is constant over the 


whole range. 


The applied values in this example are, 


1 — 0.04 
— (0.04) (12.7) 





The feed composition, equilibrium values and factors 


for application in equations (3), (6) and (8) are shown 
below. 








Po 
me 
a 





=| pBoososse;: 
©) SS2Srsse 





H20 Free Total. . 

















Vv (11,854—32 _ 

L = 212,540 — 32 — 9-06 
‘L 8853—418 
v 


=348.6—41.8 ~ 2-223 


This indicates that vaporization of the components 
exclusive of i=I is in the midrange with the liquid 
phase exceeding the vapor phase. Equation (8) is applied 


at the point 753-1 —L =1,La= 20.9 Moles. 








mKC. 
(KC. + 1)? 


mKCy (1 - KC) 
(KC, + 1)8 


























41.8 
f’ (La) = (20.9) (6.31) = 0.604 


—2(41.8) bi; 
(2.84) = —0.026 


f” (La) = 0.9)! 


AL= 
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NOTATION 
1—S: P 
"7 dimensionless factor in flash equations. 


= ae dimensionless factor in flash equations. 

I = relatively soluble condensible component. 

K = equilibrium constant y/x. 

L = quantity of main condensed phase, mole. 

1 = quantity of a component in main condensed phase, mole. 

m = total amount of a component, mole. 

P = vapor pressure of a pure component, consistant units. 

S = solubility of a condensible component in the main con- 
densed phase, mole fraction. 

V = quantity of vapor, mole, does not include a component 
which exists in a separate liquid phase. 

v = quantity of a component in the vapor phase, mole. 

x = quantity of a component in the main condensed phase, 
mole fraction. 


y = quantity of a component in the total vapor phase, mole 
fraction. 


Subscripts 
A= applied value. 
i= component index, 1, 2, 3,. .. 
L = considering the liquid phase. 
= considering the vapor phase. 
T = total. 


OTHER SYMBOLS 
= approaches 
= greater than 
= greater than or equal to 
= less than 
= less than or equal to 
= sum over components as noted 
= total pressure, consistant units. 


VMAAVV 1 


— (0.604 — 1) + [(0.604 — 1)*—-2(23.507 — 20.9) (—0.026) ]* 





—0.026 


A L= 5.68, — 36. And L = 26.58 moles, < 1 percent high. 
The amount of water condensed is readily calculated 
from the knowledge that y; = P;/x = 0.509. Then 


a, 
V,= 48= 26.58 


geen ees 31.0 moles, of which steam is (0.509) 


(31.0) = 15.75 moles, The condensed water phase 
amounts to 52.75 moles. 
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Know Your Asphalts—Part 2 


Composition and 
Physical Properties 


E. J. Barth 
Consultant, New York City 


GROUP SEPARATION of asphalt is practically al- 
ways physical and carried out on the pure bitumen pre- 
viously freed of any foreign matter. Three so-called 
groups or components are separated, They are not chem- 
ical entities but consist of empirically separted material 
of probably hundreds of hydrocarbon mixtures. These 
separation methods will give consistent, comparable re- 
sults when using the same solvents and procedure. 


Commonly Used Separation Method. Asphalts are 
separated into three groups as follows: 

Asphaltenes: The asphalt is dissolved in benzene and 
precipitated with low boiling naphtha. Asphaltenes are 
then separated by centrifugation and the filterate con- 
tains the resins and oils. 

Resins: The naphtha filtrate is treated with an absorb- 
ent and the absorbent is filtered from the naphtha solu- 
tion. This solution contains the oils which are recovered 
by distillation of the solvent. This is extracted with 
chloroform to remove the oils. 

The asphaltenes are dark brown to black friable, non- 
melting hard materials, soluble in polar solvents (e.g., 
chloroform, carbon disulfide, etc.) but insoluble in petro- 
leum fractions, e.g., kerosine. Their molecular weights 
vary from 1200 to 140,000 depending on the method 
used. They contribute hardness, plasticity, low temper- 
ature brittleness, as well as the black color to asphalts. 

The resins are light to dark brown semi-solid materials 
of a highly adhesive nature; good cold ductility, low 
melting point and brittle at very low temperatures. They 
may exhibit high or low liquid viscosities depending 
upon their hydrocarbon make-up. They are the main 
cohesive agents, tieing the insoluble, yet plasticity yield- 
ing asphaltenes together with the oils. 

The oils are quite similar to the heavy lubricating oils. 
They may show high or very low viscosity indices as well 
as low or high viscosities. At certain temperatures, the 
oils as dispersion medium are more effective and im- 
portant than just as diluents. The oil content affects the 
hardness or softness of asphalts, 

Asphalt composition in general varies in relation to 
the origin of the asphalt with the asphaltenes showing 
the more distinct differentiation. 


Percentage 
Origin Asphaltenes 
Ebano, Panuco (Heavy Mexican), 
Mississippi (Heavy Crude) 
Lagunillas (Venezuelan) 
California from Heavy Crude 
Kuwait (vacuum reduced) 
Average values of the general run of paving asphalts 
of 60 penetration, similar in penetration to the above are: 


Asphaltenes 28 percent 
Resins 40 percent 
Oils 32 percent 


Physical Properties and Rheology: Pure asphalts or 
bitumens are a colloidal dispersion of submicroscopic 
asphaltene particles (dispersed phase) in an oil medium 
(dispersion medium). The particles are peptized or 
stabilized to various degrees by the resins, the protective 
colloids, or peptizers. 

The resins are also considered polar and are adsorbed 
on the surface of the asphaltenes. The adsorbed resins 
plus the asphaltenes are termed miscelles. 

The type of asphalt and its physical behavior depends 
on: 

1. Fineness or coarseness of the asphaltene particle as 
well as the asphaltene content of the asphalt. This is 
influenced by how well the asphaltenes are peptized with 
the excess of resin. High resin content and low asphaltenes 
with resins and aromatic oils results in a sol-type asphalt. 
Gel-types result from low resin content, high asphaltenes 
and paraffinic oils forming “coarse” colloidal dispersions. 

2. Resin content; nature of the resins, e.g., viscosity, 
etc. The highly dispersed type, with high resin content, 
will be found to be fairly susceptible to temperature 
change, shows a low viscosity when molten, medium to 
low melting point relative to hardness and becoming 
brittle at higher temperatures than do the gel type of 
asphalt. 

3. Oil content and nature of the oily medium whether 
paraffinic, naphthenic or naphtheno-aromatic. 

Other properties than those shown in Table 1 must 
be considered from a rheological standpoint. Such prop- 
erties are: cold flow, viscosity range at various tempera- 
tures, hardness, brittleness, elasticity, thixotropy, dila- 
tancy, stiffness modulus, age hardening, plasticity and 
others, 


TABLE 1 
Physical Constants of Three Important Types of Asphalts 





Colloid Ty Sol Sol-Gel 
Rheological Type Newtonian | Visco-Elastic 
Hardness (penetration); 

32 F 57 


50 
F 320 
Temperature Susceptibility Very High 
Ductility at 77 F Very High 
Penetration Index (Shell) —1.2 
Melting Point (R&B), F 122 
Degree of Complex Flow, c, (Traxler) 1.0 


Gel 
Elastic 














Many of these properties are related or may be phases 
or forms of some other, more easily measurable, funda- 
mental property. Many of the useful desirable properties 
of an asphalt are those of the solid material at ordinary 
temperatures down to and below freezing. 

Any group analysis of asphalt is empirical with per- 
centages varying with the method used. 

In addition to the three groups determined by sep- 
arator methods, there may be small amounts of organic 
matter insoluble in carbon disulfide called “carboids,” 
and insoluble in carbon tetrachloride termed “carbenes.” 
These low hydrogen hydrocarbons are often derived from 
cracking reactions or overheating at high temperatures, 
e.g., 600 F. 

Recent investigations indicate there may not be a 
definite hard asphaltene nucleus according to the earlier 
concept of Nellensteyn, The asphaltene particle may be a 
hard high-carbon low-hydrogen content hydrocarbon 
which adsorbs high molecular weight according, to polar- 
ity, to varying degrees. 


Part 3 will appear in an early issue. 
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Here’s the reason some of the properties of 
metals are improved at low temperatures while others, 
such as ductility, may be impaired. 


Franz R. Brotzen 
The Rice Institute, Houston 


ALL METALLIC materials in- 
crease in strength, hardness, fatigue 
limit, and elastic modulus at low tem- 
peratures. The ductility, on the other 
hand, may be adversely affected by 
low temperatures, This is usually the 
case in ferrous materials, as these be- 
come notch sensitive at sub-atmos- 
pheric temperatures. 

In recent years a great deal of at- 
tention has been given to low-tempera- 
ture properties of metals and alloys. 
The significance of the study of low- 
temperature properties, however, ex- 
tends far beyond the direct applica- 
tion of materials at such temperatures. 
Good low-temperature behavior is im- 
portant ‘inasmuch as a material that 
performs satisfactorily at low tempera- 
tures, from a ductility point of view, 
is likely to perform well under severe 
conditions at higher temperatures. 


The Transition Behavior. It is well 
known that certain materials, includ- 
ing most steels, undergo a change from 
ductile to brittle fracture over a defi- 
nite temperature range. This phe- 
nomenon is not observed in materials 
with face-centered cubic crystal struc- 
ture, such as austenitic steels. (Other 
metals having a face-centered cubic 
structure include copper, aluminum, 
silver, lead, nickel, gold, platinum.) 
The transition from ductile to brittle 
behavior can also be produced at a 
constant temperature simply by vary- 
ing the rate of application of the load 
or by changing the stress conditions.’ 

It cannot be over-emphasized that 


the transition temperature has a mean- 
ing only if the testing conditions are 
fully known. Figure 1? gives an exam- 
ple of the effect of varying notch 
conditions and different rates of load 
application upon the transition be- 
havior of a steel. 

Some interesting work done in re- 
cent years was concerned with the 
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0.6 would give high strain at low temperatures.* 


effect of varying temperature upon 
the ductility of metallic single crys- 
tals of high purity.* In these cases, 
virtually no change in ductility was 
observed in face-centered cubic ma- 
terials. Body centered cubic and close- 
packed hexagonal materials, on the 
other hand, revealed an extremely 
narrow temperature zone of transition 
from ductile to brittle failure. (Body- 
centered cubic structures are associ- 
ated with most steels, molybdenum, 
chromium, vanadian, tungsten. Close- 
packed hexagonal structures include 
zinc, cadmium, magnesium, beryllium, 
titanium, and zirconium.) 
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One may conclude, therefore, that 
the existence of a transition behavior 
cannot be attributed to inadequate 
manufacturing processes or faulty ma- 
terial but must be associated with the 
nature of the material itself. Yet, the 
actual temperature range, in which 
the transition takes place is strongly 
affected by the purity and cleanliness 
of the material tested. 

The concept of ductility involves 
the idea of testing materials to frac- 
ture. Indeed, ductility may be defined 
as the amount of permanent defor- 
mation prior to fracture. It would 
not be amiss, therefore, to discuss 
briefly the nature of fracture itself. 


Basically there are two types of 
fracture: (1) ductile fracture, and (2) 
brittle fracture. The latter may take 
place either through the grains (trans- 
crystalline fracture) or along the grain 
boundaries (intercrystalline fracture). 

If, for example, the carbon content 
of a high-purity iron alloy is reduced, 
the material tends to become more and 
more ductile. If, however, the carbon 
content drops below about 0.01 per- 
cent, the trend is reversed. This is due 
to the formation of iron-oxide films 
between the grains at high tempera- 
tures. The grain boundaries, there- 
fore, constitute a brittle network 
which fails easily through intercrys- 
talline rupture when the material is 


tested. Hot or cold working may 
break up this brittle network, but 
precipitation of an oxide in the grain 
boundaries may occur even at com- 
paratively low temperatures. 

If deoxidizers, such as titanium or 
aluminum, are added to the iron, the 
ductility rises again. It is assumed gen- 
erally that the limit for good ductility 
is near an oxygen content of about 
0.003 percent.* 

The possibility of brittle or weak 
grain boundary deposits is of extreme 
importance in all cases of brittle frac- 
ture. Nevertheless, none of the present 
concepts for fracture of solids pro- 
vides a satisfactory interpretation of 
the sudden transition from ductile to 
brittle failure. 

The transition phenomenon, under 
certain conditions, may be partly 
cured. Aluminum, for example, has 
no transition behavior. When pre- 
strained at room temperature, it at- 
tains a correspondingly smaller 
amount of strain when tested subse- 
quently at liquid-nitrogen tempera- 
ture, Figure 2.* On the other hand, 
iron tested under similar conditions 
will not behave this way. 

Indeed, it would appear from Fig- 
ure 3 that a pre-strain of approxi- 
mately 0.6 would be advantageous for 
obtaining a high degree of strain at 
low temperatures. This suggests that 
part of the loss in ductility, which is 
suffered by certain materials that un- 
dergo a sudden transition from brittle 
to ductile fracture, can be cured by 
pre-straining at a temperature above 
the transition zone.® 
Composition and Microstructure. 
In general, carbon exerts an unfavor- 
able influence upon the transition tem- 
perature of iron.* With addition of 
carbon, the transition temperature in- 
creases, so that the ductility and 
toughness at low temperature are im- 
paired, Figure 3.* The effect of nitro- 
gen has not been studied too thor- 
oughly. Yet, it is known that open- 
hearth steel is generally superior to 
Bessemer steel for low-temperature 
applications.’ This is probably due to 
the higher nitrogen content in Besse- 
mer steel. As pointed out earlier, 
oxygen is particularly bad for the low- 
temperature ductility of iron. 

Aluminum, which binds oxygen as 
well as nitrogen, generally improves 
the low-temperature ductility because 
of its removal of these obnoxious ele- 
ments. An aluminum-killed steel, in 
general, is superior to any other kind 
of steel, including silicon-killed steels. 
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Manganese exerts a favorable influ- 
ence upon low-temperature ductility 
and should be contained in sufficient 
quantities in any steel intended for low 
temperature service.* Steels used at 
moderately low temperatures should 
have a ratio of manganese to carbon 
greater than four.’ Nickel, similarly 
to manganese, improves low-tempera- 
ture properties.? In a ferritic nickel 
steel containing 0.34 percent carbon 
and 3.3 percent nickel, virtually no 
change in ductility was observed when 
the material was cooled from room 
temperature to —130 F. At —423 F, 
however, this steel had practically no 
ductility." Certain ferritic nickel- 
chromium-molybdenum steels possess 
excellent properties at low tempera- 
tures, as shown in Table 1. 

For low-temperature performance 
steels of fine grain size generally are 
preferable to those having a coarse 
grain.” As far as the microstructure is 
concerned, tempered martensite is 
most desirable. As a general rule, 
structures which contain carbides dis- 
persed in an extremely fine form are 
advantageous for low temperature 
service. When materials are annealed 
or normalized, the carbide particles 
grow and may eventually take up 
lamellar shape (pearlite), resulting in 
poorer low-temperature properties, 
Figure 4.° 

In a 4340 steel, for example, which 
was heat treated to the same hardness 
by (a) quenching and tempering and 
(b) normalizing and tempering, the 
impact transition temperature of the 
latter was 350 degrees F higher than 
that of the former. Slack quenching 
produces transition temperatures in- 
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termediate to those obtained with 
tempered martensite and pearlite 
structures. If the formation of pearlite 
is unavoidable, spheroidization treat- 
ments will improve low-temperature 
properties. Coarse pearlite and coarse 
bainite structures are associated with 
unfavorable low-temperature ductil- 
ity. This is of particular importance 
in the case of welding, which may 
cause the formation of coarse struc- 
tures in the heat-affected zone. 
Inasmuch as tempered structures 
offer greatest advantages to low-tem- 
perature service, the question as to the 
best tempering temperatures arises. 
Maximum cold toughness can be ob- 
tained with tempering temperatures 
near 1250 F.* Of course, the temper- 
ing temperature must be selected ac- 
cording to strength requirements. 
The tensile strength of steels de- 
creases as higher tempering tempera- 
tures are used, Figure 5.* While this 
figure indicates a relatively simple 
relationship between the strength and 
the tempering temperature, the duc- 
tility varies in a rather anomalous 
fashion, Figure 6. At low testing tem- 


TABLE 1 
Mechanical Properties at Low Temperatures 
of a Forged Nickel-Molybdenum- 
Chromium Steel* 


Composition: 0.33%C, 0.64%Mn, 2.54%Ni, 0.67%Cr, 
0.64%Mo, 0.16%8i, 0.012%8, 0.035%P. 

















Treatment: Oil quenched from 1560 F., tempered at 1185 F. 
Testing Yield Tensile | Elonga- | Reduction 
Tempera- | Strength | Strength tion in Area 
ture °F. psi psi % % 
70 137,000 152,000 14 | 65 
— 6 | 141,000 | 154,000 16 64 
— 76 | 143,000 | 163,000 4 | 63 
— 89 | 145,000 000 16 62 
—141 | 149,000 | 170,000 16 | 61 
—292 | 183,000 201,000 17 63 











* From Teed, Ref. (1). 





TEMPERATURE, DEG. FAHR. 
FIGURE 3—(left) Additional carbon in steel impairs the duc- 
tility and toughness at low temperatures.’ 


FIGURE 4—(above) A test of 8735 steel at 125,000 psi tensile 


gth indicates poor low temperature properties of tempered 


peratures, a minimum in ductility 
occurs near the tempering tempera- 
ture of 600 F. 

Since tempered martensite is such 
a desirable microstructure, the ma- 
terial should contain as much mar- 
tensite as possible after quenching. As 
a result, steels of high hardenability 
are certainly the most effective for 
low-temperature service. Alloy addi- 
tion, which promotes hardenability, 
may retain austenite. Such austenite 
may become harmful to low-tempera- 
ture ductility. 

Among the mechanical variables 
that affect low-temperature behavior 
are, of course, notches. In general, the 
sharper the notch, the higher the 
transition temperature. Another vari- 
able is that of cold work prior to test- 
ing. If the cold work is undertaken at 
temperatures below the transition 
temperature, it has an adverse effect 
upon the transition temperature.® 

The phenomenon of temper em- 
brittlement strongly affects the low- 
temperature ductility of materials. 
This effect is noticeable primarily 
during rapid deformation, such as 
found in impact.*° Temper embrittle- 
ment is probably due to the precipita- 
tion of some carbides in the tempera- 
ture range between 900 and 1100 F.™* 
Thus, slow cooling through this range 
or holding in this range should be 
avoided. The effect of temper embrit- 
tlement upon the transition tempera- 
ture is illustrated in Figure 7. 

If a material is supposed to retain a 
certain degree of ductility at low tem- 
peratures, the type and the distribu- 
tion of stresses as well as the rate of 
strain must be taken into considera- 


121 





How Metals Behave at Low Temperatures... 


400 





70 








7 


es. * 








1000 PSI 


a 
° 














> 
° 











ou 
° 








TENSILE STRENGTH 








CONTRACTION IN AREA, % 


OS) 
° 











+ 75 
-Ho 
- 220 
- 32! 














= l L 


TESTING TEMPERATURE °F 





i 
| 
| 
| 

















l 


KY” 














l 














400 
TEMPERING 
(ONE HOUR, 


tion. For severe service conditions the 
transition temperature, determined by 
Charpy test, should be as low as possi- 
ble. If high notch-impact properties 
are required at temperatures down to 
—80 F, plain carbon steels may do a 
satisfactory job, provided the carbon 
content does not exceed 0.15 percent 
and the manganese: carbon ratio is 
greater than four. Such steels should 
be aluminum-deoxidized, have fine 
grain size, and should not have been 
subjected to cold work. Alloy steels 
preferably should be quenched and 
tempered near 1250 F. For very low 
temperature, i.e., below —200 F, steels 
of the 2300, 4100, 4300, 8600, and 
8700 series are recommended. 


Mechanical Properties. The elastic 
modulus of metallic materials in- 
creases as the temperature is lowered. 
The elastic modulus of steels increases 
by about 4200 psi per degree Fahren- 
heit drop of temperature between 
room temperature and —60 F.* 

The yield and tensile strengths rise 
with lower temperatures. This increase 
is very pronounced in body-centered 
cubic materials, Table 2,? less so in 
close-packed hexagonal materials. It 
is quite small, yet noticeable, in face- 
centered cubic metals. The increase in 
strength associated with low tempera- 
tures is independent of the carbon con- 
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TEMPERATURE °F 


WATER QUENCH) 


1200 


1 FIGURE 5—(left) — tempering temperatures decrease the 
tensile strength of steels. 


tent of the steel. Strain hardening also 
becomes more pronounced at lower 
temperatures.° 


Again, in face-centered cubic mate- 
rials this effect is mild while body- 
centered cubic metals, such as iron, 
suffer a greater increase in strain- 
hardening coefficient at lower tem- 
peratures. A high strain-hardening co- 
efficient is often associated with low 
reduction in area. This is because high 
strain hardening causes resistance to 
localized deformation, such as ob- 
tained during necking. Thus, it in- 
duces a more uniform distribution of 
the cross-sectional reduction over the 
entire specimen. 


The strain rate has a definite effect 
upon the strength. Certain formulas 
have been proposed which, somewhat 
like the equation of state for gases, 
would correlate for solids the variables 
of strain rate, yield stress, and tem- 
perature. These equations are all em- 
pirical in nature. One of these® is 


B 


where ¢ is the strain rate, e the base 


of the natural logarithm, e., A, and B 
constants dependent on the material 
and the flow stress. 


FIGURE 6—(above) A minimum in ductility occurs near a 
tempering temperature of 600 F.* 


Just like the yield and tensile 
strengths, the fatigue limit of most 
materials rises at lower temperatures. 
It is believed that the increase in yield 
strength causes a more difficult initia- 
tion of cracks on the specimen surface, 


TABLE 2 


Mechanical Properties at Low Temperatures 
of Armco Iron* 
Composition: 0.035%C, 0.02%Man, Si trace, 0.016%8 
0.003%P. 





Elonga- | Reduction 
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* From Teed, Ref. (1). 


TABLE 3 


Mechanical Properties at Low Temperatures 
of an Austenitic Stainless Steel.* 
Composition: 11%C, Osea. 10: oot, 18.3%Cr, 
0.25%8i, 0.019%8, 0.005%P. 
Treatment: Water quenched from 2012 F. 





Testing Elonga- | Reduction 
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* From Teed, Ref. (1). 
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yet at low temperatures the cracks will 
propagate more readily.’* 


Stainless Steels. Among the most 
important materials to be used at very 
low temperatures are the austenitic 
stainless steels. These steels are actu- 
ally not stable and particularly under 
deformation at low temperatures tend 
to transform into martensite. With 
the formation of martensite, the face- 
centered cubic austenitic structure 
loses much of its low-temperature duc- 
tility. Nevertheless, the general prop- 
erties of austenitic stainless steels are 
excellent, as shown by the example 
given in Table 3. 

In cold-rolled austenitic stainless 
steel the ductility measured in percent 
elongation may even increase as the 
temperature of deformation is low- 
ered, Figure 8. 

In the use of austenitic stainless 
steel care must be taken to avoid the 
formation of “sigma” phase. This ex- 
tremely brittle phase is an iron-chro- 
mium compound which is associated 
with low impact properties both at 
ordinary and low temperatures. The 
sigma phase forms at approximately 
1350 to 1650 F. Its harmful effect is 
about equally pronounced at low and 
high temperatures, Table 4. Another 
possible hazard in the use of stainless 
steels is so-called sensitization. This 
is the precipitation of an iron-chro- 
mium carbide in the grain boundaries 
of austenitic steel. It, too, may have 
ill effects upon the ductility at room 
as well as at low temperatures. 

The strength of stainless steels in- 
creases greatly as the temperature is 
lowered, especially in the annealed 
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TABLE 4 


Effect of Sigma Phase on the Notch Toughness at Room and Low Temperatures of Different 
Austenitic Stainless Steels* 





Chemical Composition 
Cr Ni Mo 





Charpy (Keyhole) Impact at 


Room 
Temperature | —105 F. 





—320 F. 





% % % 


+ Ft.-Lb. Ft.-Lb. Ft.-Lb. 





11.17 2.44 





65 63 
29 21 
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* From Krivobok, Ref. (13). 


state.** This increase is highly com- 
position dependent and may be due 
to a phase change under deformation 
at low temperatures. 


Non-Ferrous Metals. Among the 
non-ferrous metals that have been 
used at low temperatures is aluminum 
and its alloys. In relatively pure alu- 
minum, properties remain virtually 
unaffected by low temperatures, Table 
5. Aluminum alloys, on the other 
hand, may suffer a decrease in duc- 
tility as the temperature is lowered, 
Table 6. 

Impact properties over a large tem- 
perature range of different unalloyed 
metals are shown in Figure 9. The rel- 
ative independence of the impact be- 
havior of temperature of face-centered 
cubic materials, i.e., copper, alumi- 
num, nickel, and lead, is very much 
in evidence. 


TABLE 5 


Mechanical Properties at Low Temperatures 
of Wrought Aluminum* 

Composition: 0.07%Fe, 0.054%Si. 

Treatment: Rolled and annealed. 





Yield 
Strength 


Testing Tensile 
Tempera- 
ture °F. 





—184 
—292 

















* From Teed, Ref. (1). 


TABLE 6 


Mechanical Properties at Low Temperatures 
of a Wrought Aluminum Alloy* 
Composition: ye ee 0.62%Mg, 0.59%Mn, 0.46%Si, 


Treatment: Water quenched from 940° F., and aged. 





Testing Yield Tensile Elonga- | Reduction 
Temp Strength | Strength tien im Area 
ture °F. psi psi % % 


70 41,500 59,500 22 30 
—105 43,000 61,000 21 23 























* From Teed, Ref. (1). 
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FIGURE 9—Impact behavior of face-centered, cubic materials (i.e. 
unaffected by a change in testing temperature.’ 


nickel, lead) is 


Design Factors. As the notch sen- 
sivity increases, sharp fillets and re- 
entrant angles must be avoided at all 
cost. Because of higher hardness at 
low temperatures greater resistance 
to deformation at the root of the notch 
ensues. Thus, all notches, including 
those produced by cracks during 
quenching, become harmful.’* Resid- 
ual stresses are, of course, undesir- 
able and should be relieved. 


Attention should be given to the 
stress-relieving temperature which 
must not lie in the temper-embrittling 
range. The preheating of welds is gen- 
erally desirable as a more even cooling 
can be produced and unnecessary 
residual stresses suppressed. It is dif- 
ficult to avoid formation of pearlite 
and coarse bainite at the center of 
such sections, unless the hardenabil- 
ity is exceptionally good. 


As a result, high-strength materials 
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copper, aluminum, 


in thin sections are generally prefer- 
able to heavy sections of low-strength 
materials. Surface treatments, such as 
flame or induction hardening, carbu- 
rizing or nitriding, produce hard sur- 
faces which are usually notch sensitive 
even at room temperature, Their be- 
havior at low temperature is corre- 
spondingly unsatisfactory. Welds may 
increase the notch sensitivity by intro- 
ducing impurities. 

For example, hydrogen may be 
picked up from electrode coatings and 
nitrogen from the atmosphere. Hydro- 
gen can be expelled by heating of the 
part for a certain length of time. When 
heating steel, which has absorbed a 
certain amount of nitrogen, at temper- 
atures below 800 F, nitrides form 
which are detrimental to the ductility 
of the material. It is claimed that a 
manganese-carbon ratio of greater 
than seven minimizes the precipita- 
tion of nitrides.’ 
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FIGURE 71—Here is an example of the computer setup required 
to solve equations (4c) and (4d) involving sections c and c’. 


Automation Today 


Part 13 


The settings for the numbered potentiometers are shown in 
Table 1. A similar setup may be made for each pair of equations. 


This example problem uses a shell and 
tube exchanger to show how analog com- 
puters can simulate refining processes. 


Theodore J. Williams, Monsanto Chemical Company, St. Louis, Missouri 
Joseph M. Young, Air Research and Development Command, USAF, New York 


THE PLACE of the analog computer in process simu- 
lation and the function of its component parts have been 
discussed in previous parts of this series. Now a numeri- 
cal problem will be presented using a tube and shell 
exchanger as an example. This will be the same simpli- 
fied version of the exchanger described in Part 9 (PETRo- 
LEUM REFINER, March, 1957, page 230). The reader is 


referred to this previous part for a derivation of the 
equations to be used here. 


The response of the heat exchanger with its controller 
may be completely described with a family of eleven 
simultaneously differential equations. Ten of these equa- 
tions are represented by Equations (4a) through (4j) of 
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Part 9. When rearranged for computer operation, these 
equations appear as follows: 


d@~ ha, , hA, 
“ik —Voen’™ )+ > (814 )— Lvs a3 VuaPcp Jeon) 


d®,, hA, F; F, hA 
dt ~ Vepcp (@:,') + (On) — Fe (Or47) —V.pc, 


de, 
*e —sHA Fs F: bA 
“dt = Vopeg (Oe) HY, (Ora) — VO) — Wopc, (Or) (if) 


d0,,, hA, F, q hA» 
dt = Vupc, Om) Ty, (Ow) me Vet Vupep ~ (13) 


And when the proper numerical values (Table 1, Part 
9) are substituted these equations become: 
d0,,/ 
dt 
de. F,02; F.02, 


a 
Fr = 216.1 Oy, + 6450 = 6450557 


= 452 @,, + 6040 6,, — 6492 @.,, (2a) 
=216.10:, (2b) 


= = 452 @2, + 3020 @,,, — 3472 0, 2c) 


de, F202), F202, 


—— = 216.1 @,,, + 3230 i0* ———__ 32 30-—.- 10° 


ae — 216.1 2, (2d) 


d6:, F024 F,82, 
= = 216.1 01,, + 6450 io" nichts. Sy YT went —— 216.1 ©, (2f) 


de; 


— = 452 On, + 3020 @,,, — 3472 Ox, 


Units of temperature in each case are given as degrees 
F. per hour. All units are given here initially in hours 
since this is usually used in heat transfer work. 


TABLE 1 
Settings for the Potentiometers in Figure 71 





Possible 


Symbols Value 





Fi + hAa 
Vn’ Vo’ Pcp 
Fi/V2’ 0.503 
hAs 
Va’ Pcp 
hAs 

Va Pcp 
104 

Vo 

104 


0.579 


0.0753 


Va 











Let us now set the proper amplitude scale factors 
so that 


1 volt 1 F., and 


1 volt = 1 ft*/hour. 


However, this will cause the average value of F, to 
equal 
175,000 
62.5 
and, therefore, the values of our terms will far exceed 
the limitation of 100 volts present in our machine. We 
must, therefore, make some type of a scale change in 
the problem. Let us choose a time scale change such that 
(t still being in hours) : 


6000t =r da d 
and BP ns = 60004, (3) 


The equations would then become 


d®,,) 
= = 0.0753 @2, + 1.01 6,, — 1.08 ©,,. (4a) 


= 2800 ft*/hr 


d@2, 
dr 


F.0 F.0 
= 0.0361 0, + 1.075 = 1.075 oF 


— 0.0361 ©., 
(4b) 

dé, 
dr 


0, F.0. F.0 
d6,, _ 9, : 7 — 0.538—= — 0.036162, 


= 0.0753 @:, + 0.503 9. —0.5799,,, (4c) 


(4d) 


Notice that a time scale change of 3600 t = + is equiva- 
lent to considering seconds as the unit of time rather 
than hours. Thus with computer time normally being 
given in seconds, our computer scale change of 6000 t = 
7 with t originally in hours is really only a slowing down 
of the problem by a factor of 6000/3600 = 1.667 in real 
time with the problem factors now being given in terms 
of seconds. Therefore, we can return to true time by con- 
verting our recorder scale so that 10 machine gradations 
will be equal to 6 real time gradations. 

Figure 71 gives the required computer diagram to 
solve any pair of the above equations, such as Equations 
(4c) and (4d) involving sections c and c’. The settings 
for the potentiometers are shown in Table 1. Because of 
the varied volumes involved, the coefficients for the 
equations and thus the settings of the potentiometers for 
sections a, a’, e, and e’ will be somewhat different. How- 
ever, the form of the equations and thus of the com- 
puter setup will be identical. Two integrators are neces- 
sary, one to sum the rates of temperature change for the 
tube or cold side fluid, and one for the shell or hot side 
fluid. 

In addition, a servomultiplier is necessary to handle 
the multiplication of (F,) (@,) since both are variables. 
The output of a servomultiplier is xy/100 (see Part 12); 
therefore, we can obtain the term F,6,/10* by entering 
F,/100 into the servo. Since the initial value of this num- 
ber is 28, it is of the right order of magnitude for use 
on our computer. Thus the time scale change of 6000 
to 1 which we made turns out to be an excellent choice, 
and no magnitude scale change as such is necessary. 
Notice that units of flow are still ft*/hour even though 
computer time is in seconds, 
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FIGURE 72—Equation (5) may be solved by this setup which represents the control system. 


Figure 72 shows the computer diagram necessary to 
solve the controller equation assumed for our example. 
Referring to Part 9, this equation is as follows: 

” 
AF, =KE (0) +K’pE (6) +~-E (0) (5) 
where 
E (9) =6:,— 9: desired 
The values of K, K’, and K” set on the potentiometers 
must be adjusted to compensate for the time scale change 
previously imposed. Thus, their settings will not be the 
same as the converted settings graphed in Part 9. 

Complete simulation of this heat exchanger on the 
analog computer, therefore, requires a total of five setups 
similar to that of Figure 71, plus another as in Figure 72. 
With a proper allowance for extra amplifiers as inver- 
ters, et cetra, this means a total requirement of 33 
operational amplifiers of which 11 are integrators. In 
addition, provision for five multiplications is required. 
However, since one of the multiplying terms, F>, is the 
same in each case, one servomultiplier would be suffi- 


TABLE 2 
Initial steady state conditions of temperature 





Exchanger Section Temperature, °F 





e 
Input (Hot) 
Input (Cold) 
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cient provided it could supply the five multiplying poten- 
tiometers needed. Otherwise, additional servomultipliers 
would be necessary. 


One remaining requirement necessary to permit the 
simulation is the calculation of the initial conditions to 
be applied to the computer integrators to start the prob- 
lem. These are given in Table 2. These are found by 
solving the steady state conditions for the exchanger 
with the steady state parameters given in Table 1 of 


-Part 9. Since one volt is taken to mean 1° F. in our 


chosen scaling for the computer, these values also repre- 
sent directly the initial condition voltages entered into 
the respective integrators. 


Part 14 will appear in an early issue of PETROLEUM 
REFINER. 


NOMENCLATURE 
A — area of heat transfer surface in square feet 
a, b, c, d, e — sections of shell side of exchanger 
a’, b’, c’, d’, e’ — sections of tube side of exchanger 
— flow rate in cubic feet per hour 
h — heat transfer coefficient in BTU/(F) (Sq. ft.) 
(hours) 
i — as subscript, denotes input 
K — proportional control constant 
K’ — derivative control constant 
K” — integral control constant 
o — as subscript refers to output 
p— d/dt 
Q — heat transferred in BTU/second 
t — true time in hours 
V — volume in cubic feet 
Cp, — total heat capacity of the fluid in a section 
Cp — heat capacity in BTU/F. lb. 
E(@) — error in output temperature 
AF — required correction in flow rate 
6 — temperature of stream in degrees F. 
f — density in pounds per cubic foot 
7 — time constant, second 
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FIGURE 1—Use this handy nomograph to estimate working pressures easily and quickly. 


Working Pressure of Tanks 


Dana S. Davis 


International Paper Company 
Mobile, Ala. 


WHEN, FOR a hammer-welded 
steel tank, the thickness, t, of the 
shell plate and the internal diameter, 
d, both in inches, are known, this 
nomograph can be used to estimate 
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quickly and easily the working pres- 
sure, p, pounds per square inch. 
Based on reliable data’ behind the 
equation 


18020 t 
p= d ’ 


this logarithmic chart was con- 
structed by well-known method.’ 


Problem: What is the working pres- 
sure of a hammer-welded steel tank 
with a shell thickness of 1175 inches 
and an internal diameter of 50 inches? 


Solution: A straightedge through the 
shell thickness scale at 11745 inches 
and the internal diameter scale at 50 
inches intersects the pressure scale at 
550 pounds per square inch. 


LITERATURE CITED 
1 Paper and Pulp Mill Catalogue, 33rd., page 
444, Fritz Publications, Inc., Chicago, 1956-57. 
2 Davis, D. S., Nomography and Empirical 
Equations, Chap. 6, Reinhold Publishing Corp., 
New York, 1955. 
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In the long run... 


Alloy Electrical Material May Be Cheap 


October, 1957—PETROLEUM REFINER 


Where there is a need for continuous service, corro- 
sive-resistant electrical material can be economically 


justified. 


J. M. Bryan 
Humble Oil & Refining Company 


Baytown, Texas 


OVER A PERIOD of 20 years, 
attempts have been made to find the 
best solution for combating the corro- 
sion of electrical materials in corrosive 
locations. Using the logic that removal 
of the source is a good preventive 
step, many companies have accom- 
plished much in the field of control 
of atmospheric pollution. Others have 
tried the method of shielding their 
equipment with protective coatings. 
One of the most direct approaches, 
however, has been the slowest to be 
exploited to the fullest advantage: 
the use of corrosion-resistant mate- 
rials. While it is true that there have 
been very suitable products manufac- 
tured for some years, industry has 
been reluctant to accept them readily, 
and manufacturers have not ade- 
quately endorsed them, 

It has been stressed that corrosion- 
resistant materials are costly. Gener- 
ally the stainless steel alloys are priced 
from 6 to 8 times that of galvanized 
steel. On comparable items, bronze 
alloys cost 4 to 5 times as much as 
galvanized steel. Some typical com- 
parisons are shown in Table 1. 

The decision rests with the user as 
to whether he is willing to pay the 
higher initial cost and obtain long 
service life with low-cost maintenance, 
or whether his saving on first costs 
will provide sufficient reserve for re- 
pairs and ultimate replacement. The 
following comments are intended to 
aid in making this evaluation. 


Stainless Steels. The failure of sev- 
eral galvanized overhead static wires 


due to corrosion was primarily re- 
sponsible for their replacement with 
stainless steel strand. Most of these 
static grounds were over 13.8 KV tie 
lines which during war years, were 
extremely vital for maximum power 
needs. Since the useful life of some 
portions of the galvanized strand was 
only 4 years, the use of the stainless 
steel, while 6 times the cost of gal- 
vanized, was considered justifiable. 

When aerial cables for both 2.4 KV 
and 13.8 KV service were installed, 
it was only natural that stainless steel 
be used as the messenger, since the 
conservative life of the cable was 30 
years. Type 316 alloy was specified on 
the first installation for both the spin- 
ning wire and the messenger. On sub- 
sequent jobs, Type 302 messenger was 
used, as it had proved equally satis- 
factory, and also was 10 percent 
cheaper. The spinning wire remained 
Type 316, however, as earlier experi- 
ence with other types had not been 
successful. 

In a similar manner, the first pole 
line hardware was Type 316, and in- 
cluded machine bolts, double-arming 
bolts, washers, guy attachments, eye 
nuts, and lag screws. It was later 
found that Types 301 (later changed 
to 302) or 304 were equally durable, 
and were cheaper by 10 percent, Ex- 
periments with the low alloy Type 
430 stainless proved very unsatisfac- 
tory. 

The first aerial cable messenger was 
installed using 3-bolt clamps, similar 
to those used on galvanized strand. 
Attention was called to the avail- 
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ability of stainless steel preformed 
dead-ends and splices. Subsequent 
cables have been run on messengers 
terminated and spliced with these pre- 
formed grips, and the results have 
been excellent. 


Bronze Alloys. Use of a bronze alloy 
in strand form was first tried as mes- 
sengers for aerial cables, prior to 
changing to stainless steel. Choice of 
the high tensile strength aluminum 
bronze was based largely on the very 
impressive results obtained by a neigh- 
boring chemical plant where several 
miles of aerial cable had been in 
service in a highly corrosive atmos- 
phere. Present indications are that the 
bronze messenger and copper-clad 
cable rings will easily outlast the 
cable. 

Terminations on large open wire 
conductors have long been sources of 
trouble in refineries. The dead-end 
shoes used on many circuits consisted 
of a galvanized steel body with a 
malleable iron insert. The life of these 
fittings was frequently less than two 
years. This prompted a desire to ob- 
tain a more suitable clamp. A silicon 
bronze alloy was the best known ma- 
terial from which fittings were being 
made; therefore, dead-end shoes and 
jumper connectors of silicon bronze 
were purchased. They have been com- 
pletely satisfactory and have attractive 
salvage value. The reduced tensile 
strength inherent in the alloy mate- 
rial has been of no consequence on 
sizes of wire through 750 MCM. 

Conduit, being usually in contact 
with either earth or other metals, 
presents a problem to which there 
seems to be no single answer. Many 
locations, even in a refinery, lend 
themselves to the use of galvanized 
steel conduit with no adverse effects. 
In relatively nearby areas, it has been 
noted that steel conduit has failed in 
less than two years. This is especially 
true in places where acid sludge or 
sulfuric acid fumes are present. Cool- 
ing tower service is another location 
where corrosion is severe, although 
not as rapid. Most of this effect is 
attributed to the presence of large 
amounts of chlorine used in water 
treating. 

Early attempts to use aluminum 
conduit met with failure, as the alu- 
minum crumbled away much more 
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rapidly than steel. It was noted that 
cast aluminum alloy conduit fittings 
showed very little corrosion in these 
same areas, Some effort was made to 
apply protective bitumastic coatings 
to steel conduit, but this left much to 
be desired, as it was costly to apply 
and it was necessary to keep the coat- 
ing intact at all times. In some of the 
worst areas, corrosion broke through 
from inside the conduit. 

The best solution to all conditions 
was found in the use of a silicon 
bronze conduit, composed of 98% 
percent copper, 1% percent silicon, 
and % percent manganese. Several 
hundred feet of this material installed 
in an acid sludge area during World 
War II was dismantled in 1956 after 
15 years of service. Every foot of the 
conduit was in excellent condition, 
and all threads were clean and sharp, 
so that salvage value was 100 percent. 
Several other installations made dur- 
ing the same period are still in opera- 
tion, requiring no maintenance what- 
ever. Initial cost is high, being in the 
ratio of 4-to-1 compared to galvanized 
steel, 

Another refinery has reported rather 
good usage of a cheaper red brass 
alloy, composed of 85 percent copper 
and 15 percent zinc, with a price of 
about twice that of galvanized steel. 
Further tests on this product could 
possibly point to substantial savings 
over the more expensive alloy. Some 
question arises as to the endurance 
of red brass conduit in areas where a 
high concentration of cathodic pro- 
tection units are employed unless the 
conduit were bonded into the system. 


Evaluation. In justifying the use of 
such materials from the standpoint of 
economics, there are five criteria one 
can use: 


1. The minimum allowable life ex- 


TABLE 1 


Compare the costs of these corrosion- 
resistant electrical materials, 





COST PER HUNDRED 
IN DOLLARS 


| Galvanised| Stainless 
Bronze Steel Steel 





ITEM 


54x12 Machine Bolts... . 
34x14 Machine Bolts... 
5x16 D.A, Bolts 
244x2\% ze 
34x10 Ft. Anchor Rods. 
% Messenger Strand... 
34 Conduit 

1 Conduit 

1% Conduit 





$210.00 
385.00 











pectancy of the complete installation. 


2. The need for continuous, unin- 
terrupted service. 


3. Routine maintenance during use- 


ful life. 
4. Cost of ultimate replacement. 
5. Final salvage value of material. 


Certainly it would be unwise to com- 
bine various components having a cal- 
culated life expectancy of 30 years 
with other key components having a 
probable life of five years. Especially 
would this be so if those vital parts 
could be replaced only with great 
difficulty, or possibly not at all. This 
would in effect be like a chain with a 
weak link. 

Many operations in a modern plant 
are dependent on uninterrupted power 
supply. A failure in some portion of 
the process can quickly cripple the 
entire production line. If an un- 
scheduled outage could likely cause a 
loss in output amounting to thousands 
of dollars, then a higher initial ex- 
penditure might well be reconciled. 

With present day costs of labor 
having spiraled upward, reduction of 
routine maintenance expense is often 
the topic on cost control programs in 
industry. The same trend which has 
enabled mechanization and automa- 
tion to back out manpower per unit 
of production should also serve to re- 
duce maintenance by the use of long 
life materials, 

Replacement of partially depleted 
facilities must be studied to determine 
the full magnitude of the job. Too 
often conduit must be replaced at a 
time when the enclosed wire still has 
much useful life remaining. Yet it 
may not be feasible to reuse the wire 
due to damage in removing it, so 
that the entire bill of material must 
be purchased, plus of course, the labor 
involved. 

Accompanying the rapid develop- 
ments in the petrochemical industry 
are frequent changes in power re- 
quirements to adjust to shifting loads. 
This necessitates rerouting of electri- 
cal facilities to provide additional 
capacity, achieve flexibility, or clear 
sites for future units. It is at such 
times that the salvage value of long- 
life equipment can become economi- 
cally attractive, 


Originally presented before the 
AIEE Conference of the Petroleum 
Industry, Philadelphia, Sept. 11, 1957. 
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FIGURE 1—Blower stuffing box was sealed better with lip type seals than 
with conventional compression type packing. 


FIGURE 2—Conventional packing was replaced with 


cup and cone packing to stop leakage. 


New Ideas to Make Gaskets Work 


October, 1957—PETROLEUM REFINER 


These case histories tell how to engineer your gasket 
and packing problems to insure continuous operation. 


R. H. Koch 


E. |. du Pont de Nemours & Company, 


Wilmington, Delaware 


TODAY’S TECHNOLOGY, with 
its emphasis on the continuous process 
and more severe operating conditions, 
demands materials and maintenance 
practices far more refined than those 
of the leather gasket and flax packing 
era. The continuous plant with its 
increasing investment is only as de- 
pendable as its weakest link. The once 
easily replaceable packing or gasket 
must now be essentially as serviceable 
as the equipment itself to insure con- 
tinuity of operation and sufficient re- 
turn on high equipment investments. 

The over-all performance of either 
a packing or a gasket is dependent 
upon three basic, inter-related factors. 

1. The material which must be se- 
lected in terms of the required opera- 
tional characteristics. 

2. The environment the packing 
must satisfy which includes among 


Incorporated 


other things the process material, the 
flange surfaces, the over-all bolting 
arrangement, the shaft and stuffing 
box, and supplementary devices. 

3. The physical application which 
comprises the human element in- 
volved in the installation and mainte- 
nance of these materials. 


Material. It is conventional practice 
for the maintenance engineer to con- 
sider the type of material in terms of 
the properties that may be required 
for a given packing or gasket applica- 
tion and make a selection based upon 
accepted practices or previous experi- 
ence, However, a more detailed eval- 
uation may indicate that the service 
conditions require the use of an un- 
conventional approach. 

For instance, efforts to seal a num- 
ber of blowers operating at 3600 rev- 
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olutions per minute with process gas 
at 15 pounds per square inch gage 
and 150 F. with four rings of con- 
ventional compression type packing 
resulted in excessive leakage of proc- 
ess materials. It was not possible to 
readily identify the reason for this 
failure. However, lip-type seals (Fig- 
ure 1), normally used as a retainer 
for grease or oil in a bearing assembly, 
functioned successfully with practi- 
cally no leakage as a packing in the 
stuffing boxes of these blowers. 

In another case involving selection 
of material, it was necessary to test 
many packings before all service con- 
ditions could be satisfied. Compres- 
sion type packing was not suitable for 
the stuffing boxes on valves in a num- 
ber of applications involving corrosive 
or toxic process materials, Leakage 
could not be eliminated unless the 
packing was pulled up so tight that 
the stem became “frozen.” After test- 
ing many forms of self-energizing 
packing, it was found that only with 
the tetrafluoroethylene resin cup and 
cone packing (Figure 2) could zero 
leakage be obtained and yet permit 
the valve to be opened or closed 
freely. The sensitive Halide Leak De- 
tector and fluorinated hydrocarbon 
refrigerants were used to test for 
leakage. 

While no extensive research was 
undertaken to establish the precise 
reasons for the improved perform- 
ance, it is theorized that the cup and 
cone minimize the effects of imperfec- 
tions in the surfaces of both the stem 
and the bore of the stuffing box due 
to the greater contact area. 


Another example of how better 
packing performance can be obtained 
through improved materials is the use 
of reinforced fluoroethylene resin V- 
rings on reciprocating pumps. With 
leather V-rings in this service, it is 
necessary to inject supplemental lubri- 
ration at the stuffing box in order to 
prolong the life of the packing. With 
some processes it is difficult to find a 
lubricant resistant to the material; 
and with others, no contamination of 
the process by a lubricant is per- 
mitted. 

Under these conditions, the use of 
the reinforced V-ring packing has 
eliminated the need for lubrication 
because of its low coefficient of fric- 
tion. However, the correct choice of a 
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filler has been found to be important 
because some fillers are prone to score 
the rod and others make the V-ring 
so stiff that the required sealing sensi- 
tivity cannot be obtained. 

A composition of 80 percent tetra- 
fluoroethylene resin, 15 percent glass 
fiber, and 5 percent molybdenum di- 
sulfide has given an average of 25 
percent better service than leather in 
a number of reciprocating pump ap- 
plications. Process conditions have 
ranged from 400 to 5000 psi pressure 
with rod speeds from 60 to 240 strokes 
per minute, 

The selection of a gasket for new 
equipment under a given set of con- 
ditions is normally the responsibility 
of the design engineer, However, after 
the equipment has been in service, 
experience may indicate to the main- 
tenance engineer that a change should 
be considered in gasket material. Such 
was the case with a piping system 
composed of ring-joint flanges and 
quite naturally ring-joint gaskets. The 
large variation in temperatures dur- 
ing the process cycle created a diffi- 
cult leakage problem when the tem- 
perature was being raised to its maxi- 
mum. The ring-type gasket was not 
resilient enough to compensate for the 
variations in contact stress brought 
about by the dimensional changes in 
the flanges and the bolts. At first 
glance it would appear that the main- 
tenance engineer would be forced to 
accept this condition, as here is a 
unitary flange and gasket construc- 
tion. After discussing the problem 
with the design engineer, it was agreed 
to use a more resilient metallic gasket 
consisting of a corrugated metal core 
and a corrugated metal shell without 
making any alterations to the surfaces 
of the flanges (Figure 3). This un- 
usual use of a gasket, other than the 
ring-joint type in a ririg-joint flange, 
has eliminated the leakage problem 
due to severe temperature changes. 

The next example illustrates how 
maintenance personnel can be misled 
in their choice of a gasket material. 
Glass pipe or glass-lined pipe is an 
excellent material of construction for 
severe chemical service. However, the 
services for which it is selected, to- 
gether with the fact that glass is brittle, 
limit the number of gasket materials 
that can be used. The fluoroethylene 
resin or fluorocarbon product enve- 


lope is an excellent gasket for these 
service conditions. Frequently the 
choice of a filler for the envelope is 
rubber or a reinforced rubber because 
it is believed there is less chance of 
breaking the glass with a soft filler. 
This leads to problems involving filler 
extrusion and envelope breakage par- 
ticularly at the inside diameter of the 
gasket. A better choice is the harder 
compressed asbestos filler which is not 
subject to creep or extrusion. Sealing 
of such a joint is accomplished by 
applying a compressive load with the 
bolts until a reacting force is obtained 
sufficient to flow the envelope in the 
imperfections of the flange faces. With 
a harder filler material, this reacting 
force is obtained with less bolt force 
than with the softer filler since much 
of the initial bolt force with a rubber 
filler is used to extend the rubber 
without effecting a seal. 

Another problem illustrates that se- 
lecting a gasket is a compromise based 
on consideration of all the operating 
conditions, It was necessary to gasket 
a piping system for severe chemical 
service at 400 psi with a temperature 
cycle from 300 F. to 1100 F. This 
definitely required a metallic gasket 
but one which was resilient enough 
to compensate for the wide tempera- 
ture fluctuation. A stainless steel, 
spiral-wound gasket with an asbestos 
filler possessed all the required char- 
acteristics except that it is normally 
recommended for use at temperatures 
only up to 850 F. This is considered 
to be the maximum for asbestos be- 
cause above 850 F. the water of 
crystallization is driven out and the 
asbestos is reduced to a powder. 

A trial of this gasket in the system 
gave very satisfactory performance. 
However, it should be pointed out 
that once the joint is disassembled, 
the gasket literally falls apart, The 
filler turns into a powder and drops 
out of the gasket. Even though this 
change into a powder occurs at some 
time during the service life of the 
gasket, there is no adverse effect on 
its ability to maintain a seal because 
it is totally confined. 


Environment. Although the packing 
environment is frequently not given 
as much attention as the material by 
those responsible for the maintenance 
of packing and gaskets, it cannot be 
overlooked in the approach to a seal- 
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FIGURE 3—Corrugated metal gasket eliminated leakage in this 
ring-joint flange. It was not necessary to make any changes to the pipe 


flange surfaces. 


ing problem. Undoubtedly, there are 
countless instances in the chemical 


processing industries when after trying 
many different materials, the problem 
is accepted as insurmountable. Then 
techniques are developed for making 
quick replacements to minimize the 
shutdown time or added capital in- 


vestment is required to provide spare 
equipment. In many of these cases, a 
more complete evaluation of the 
problem with particular emphasis on 
modifying the environment might 
provide the desired improvement. 

For example, the performance of 
the packing on a plunger type pump 
was very unsatisfactory, resulting in 
abnormally high maintenance costs 
for packing as well as frequent re- 
placement of the scored plungers. The 
maintenance foreman, following the 
usual approach, tried many types of 
packing with varying degrees of suc- 
cess. However, none of these gave 
what might be considered effective 
service. As a result, it was necessary 
to investigate other conditions that 
might be causing the difficulty. It 
became apparent that the lower half 
of the packing was undergoing an 
abnormally high amount of wear as 
indicated by a careful measurement 
of the used packing. Calculations of 
the system showed that the weight of 
the plunger was too heavy for the 
crosshead, A hollow plunger was in- 
stalled but also reamed the lower half 
of the packing. 
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FIGURE 4—Special piping system of thin wall aluminum 
inside carbon steel pipe has an unusual ceramic filter 


reinforced resin gasket. 


No one could have criticized the 
maintenance engineer, had he stopped 
there and accepted the inevitable fre- 
quent replacement of packing, as it 
seemed almost impossible to make fur- 
ther improvement. However, addi- 
tional investigation showed that ce- 
ramic plungers had recently become 
available for severe chemical services 
where metallic plungers were not com- 
pletely serviceable. 


Trial installations of the lighter 
weight ceramic plungers with several 
different packing arrangements gave 
very good results, Over a year’s ex- 
perience has been obtained with the 
ceramic plungers. The packing is now 
changed on a three-month frequency 
instead of every five days and there 
is no sign of wear on any of the 
plungers. 

Occasionally, it is necessary to per- 
form what is essentially basic research 
in order to improve packing perform- 
ance when no reliable data are avail- 
able. Such was the case involving an 
instrument air valve where contami- 
nation from the packing fouled the 
instruments controlling the continuous 
process, It was soon learned that small 
pieces of the packing were being flaked 
off by the rubbing action of the valve 
stem and extruded into the control 
stream. This is not unusual, but in 
this instance even a small amount 
could not be tolerated. 


It was quite apparent that the com- 
mercial 16 microinch finish on the 
valve stem was too rough even though 


it appeared smooth on visual inspec- 
tion. The obvious action was to im- 
prove the finish on the stem so it 
would not flake the packing. It re- 
quired a mirror-like finish of four 
microinches on the valve stem to 
maintain a seal without causing the 
packing to shred from the rubbing 
action involved in operating the valve. 

Another method of improving pack- 
ing performance through attention to 
the environment is to supply supple- 
mental lubrication by means of a lan- 
tern ring. Although this technique has 
been known and employed for many 
years, its use cannot be overempha- 
sized. The nature of the packing func- 
tion is such that if hydrodynamic 
lubrication can be obtained in a stuff- 
ing box, the lubricant will take the 
wear and assist as a seal. Rather than 
depending on the fluid being sealed 
or the saturant in the packing itself 
lubricating the shaft, it is far better 
to provide the lubricant from an ex- 
ternal source. 

With respect to gaskets, much could 
be said about flange alignment, bolt- 
ing layout, and other components of 
environment, but perhaps the most 
important is that concerned with the 
relationship of the surface finish of 
the flange to the gasket. In testing a 
pressure vessel that had to operate 
with a perfect seal because of: toxic 
process material, the flange finish be- 
came very important. The 40-inch 
diameter vessel had a tongue and 
groove joint with a surface finish of 
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125 microinches on the mating mem- 
bers. When the double-jacketed, stain- 
less steel gasket was tested with a 
Halide Leak detector after the hydro- 
static test, there was no evidence of 
leakage. However, when the flange 
surfaces were completely dry, the leak- 
age was very pronounced. This con- 
firmed the theoretical calculations of 
British engineers in 1936, which indi- 
cated many gasketed joints handling 
liquids are not sealed to the point of 
zero clearance but do not leak because 
of the surface tension and the pres- 
sure of the confined liquid at the 
gasket. Softer gaskets such as nickel 
and soft iron were tried with bolt 
forces far in excess of that normally 
recommended, but the leakage could 
not be stopped. 

It was only possible to obtain a 
seal when the surfaces of the flanges 
were re-machined to a 63 microinch 
finish. Then it could be achieved with 
any of the different gaskets and within 
the recommended bolt stress. 

Another example which shows why 
the environment must be considered 
in selecting a gasket material involved 
a special piping system consisting of 
a thin wall aluminum pipe inside a 
carbon steel pipe (Figure 4). The 
joints consisted of the carbon steel 
flange with aluminum stub ends fab- 
ricated in the field. Since these stub 
ends were much smaller in diameter 
than standard stub ends and the sys- 
tem was handling a chemically active 
material, the choice of a gasket ma- 
terial was definitely limited. Tetra- 
fluoroethylene resin was suitable from 
the chemical resistant standpoint, but 
because of the small seating area it 
was questionable how much effect the 
cold flow at operating temperature 
would have on the ability of the gas- 
ket to maintain a seal. On this basis 
a ceramic fiber reinforced tetrafluoro- 
ethylene resin gasket was used on the 
joints in the system and has given ex- 
cellent service for over 
months. 


twenty-two 


Application. The third factor in- 
fluencing packing and gasket perform- 
ance is application. In many instances, 
this can be more important than 
either the material or the environ- 
ment, but of the three factors, it 
is the least controllable since it in- 
volves human nature to such a large 
degree. 
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Installation of packings and gaskets 
is often considered to be a simple 
operation and one which need not be 
emphasized. This is a fallacious ap- 
proach, for the best material and the 
best environment cannot give depend- 
able service if the installation is not 
correct. Whether the responsibility for 
application be fixed with a special 
group of mechanics or with any me- 
chanic in the maintenance organiza- 
tion, one method of improving per- 
formance is to train these personnel so 
that they have a good working knowl- 
edge of the fundamentals and func- 
tions of packings and gaskets. Train- 
ing should not be of the on-the-job 
type where the experienced mechanic 
passes on his knowledge to the learner. 
This method gives no assurance that 
the information is adequate. A more 
satisfactory approach is a formal pro- 
gram with well-prepared lesson plans 
and discussions on topics such as the 
following: How Packing Seals, How 
to Install Gaskets, How and Where the 
Different Types of Packings and Gas- 
kets Are Used. With the constant 
improvement in materials and tech- 
niques, this training should be a con- 
tinuous program rather than a one- 
time course with every mechanic being 
given an instruction manual. 

Another method of controlling the 
application and maintenance of pack- 
ing is to set up a definite schedule for 
inspecting each installation. In many 
plants after the packing has been 
changed on a piece of equipment, 
nothing further is done until the 
stuffing box leaks so badly that an- 
other emergency arises. A system for 
inspecting stuffing boxes at periodic 
intervals and making minor adjust- 
ments to the assembly, will eliminate 
many of the effects that exist due to 
faulty initial installation and provide 
satisfactory performance. In addition, 
this practice will point up other main- 
tenance difficulties such as poor bear- 
ing performance, abnormal heating of 
the equipment or stuffing box, and 
unusual operating conditions. 

A second point under packing ap- 
plication is concerned with supplying 
the supplemental lubricant. The lubri- 
cation of packing, just like the lubri- 
cation of gears or bearings, should 
not be done at the convenience of the 
mechanic because this could result in 
either a feast or a famine situation. 
This applies particularly to those de- 


vices which are noncirculating such 
as the spring loaded grease cup or the 
pulsating oil pump. The packing, like 
any other moving machine element, 
must be lubricated on a scheduled 
frequency. Otherwise, premature fail- 
ure of the packing will occur and 
maintenance costs become excessive. 

With respect to gaskets, a major 
point which is often overlooked is that 
corrective maintenance must be done 
on flanged joints particularly when 
they are subject to high operating 
temperatures. Because of bolt relaxa- 
tion due to both creep and thermal 
expansion, gasket creep and relaxation, 
and flange deformation that takes 
place in service, the bolt load applied 
when the system was cold is reduced 
during operation. This load must be 
restored, otherwise leakage will occur. 
If left unchecked for too long a period 
of time, this leakage may adversely 
affect the gasket so that a new one 
would have to be installed. One 
means of dealing with this condition 
is to establish a periodic follow-up for 
each new joint that is assembled. The 
schedule that is required for the re- 
application of the original bolt load 
can only be established for each joint 
by experience because the amount of 
loss in the gasket stress is directly re- 
lated to the operating conditions, How- 
ever, each time that follow-up is made 
it will be found that the loss in gasket 
stress has decreased and the joint soon 
becomes stabilized. 

Another example shows that proper 
installation practices must be followed 
even though the initial cost may 
appear to be high. The gaskets on nine 
pressure vessels exposed to varying 
process temperatures were being re- 
placed about every three months due 
to leakage. Since a large impact 
wrench was used to tighten the 40 
2%-inch alloy studs on the 5-foot 
diameter bolt circle, it was not possible 
to stress the studs uniformly. As a 
result of this poor distribution of load 
on the gasket, the assembly leaked 
with changes in temperature, The use 
of micrometers was adopted to meas- 
ure bolt elongation. This is a time- 
consuming process during the initial 
installation of the gasket, but an aver- 
age life of two years is now obtained 
with these gaskets more than justifying 
the additional expense. 


Originally presented before the 
ASME Petroleum Conference, Tulsa, 
Sept. 25, 1957. i dt 
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FIGURE 1—Normal boiling point correlation for light hydrocarbons: Function is 
linear with critical temperatures. 


Predicting V-L Equilibrium Data 


This method can be applied to multicomponent mixtures and can be 


easily adapted to computer programs. 


Lawrence N. Canjar, Herbert B. Ford 
and Raynor T. Sebulsky 


Carnegie Institute of Technology, Pittsburgh, Pennsylvania 


IN PART 1 of this seriest a method was presented for 
the treatment of experimental vapor-liquid equilibrium 
data for binary mixtures. This part uses the equations 
previously developed to reduce a graphical multicompo- 
nent mixture correlation to analytical form. This analyti- 
cal expression will facilitate the programming of process 
calculations for high speed electronic computers. 

A very popular method of correlating multicomponent 
vapor-liquid equilibrium data employs a parameter known 
as the molal average boiling point, defined by Equa- 
tion (1), 


MABP = = z; Bu, (1) 


Investigators who have used this parameter in their work 
include among others: Benedict, Webb, Rubin and 
Friend,’ De Priester,> Edmister and Ruby,® Canjar and 
Edmister,? Papadapoulos, Pigford and Friend’ and most 
recently Price, Leland and Kobayashi.* In each of the 
papers cited above, the use of the MABP concept has 
necessitated the use of two or more charts or graphs 
which offer difficulty when an attempt is made to pro- 
gram calculation for electronic computers. The founda- 
tion for all of this work is the Benedict-Webb-Rubin 
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equation of state and to some extent the original paper 
by these authors and L. Friend.’ 

To reduce these charts and graphs to analytical form 
is a formidable task. However, if the scope of the work 
were made less ambitious than that originally assumed 
by Benedict and his co-worker" it is possible to represent 
vapor-liquid equilibrium data in analytical form. If the 
region of interest is confined to pressures below the criti- 
cal pressure then the equations presented in the first 
paper of this series are applicable and open the way to 
such an analytical presentation. 


Calculation of Distribution Ratios. Two numerical 
factors are used in computing a vapor-liquid distribution 
ratio. They are the fugacity coefficient for a component 
in a gaseous mixture and the fugacity coefficient for a 
component in a liquid mixture, De Priester® calls these 
coefficients the A and B factors. However, to avoid 
nomenclature confusion they will be referred to here as 
L and V factors and defined as follows. 


L = f*/Px 
V = Py/f* 
Taking note that at equilibrium 


f," = f,” 
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it is easily established that the vapor-liquid equilibrium 
distribution ratio is given by, 
+ aT 
— LiVi (5) 
An expression for the V factor has already been de- 
veloped in the first paper of this series* and is presented 
here in an alternate form, 


i EARS: Ci 
In Vi = —In (1 — b’P,’) +7 — bP,’ ap (— tT 
P ” 


7 (F 
1 —b’P,’ os. 


0.1488 


(Tr’ — 0.34)? 


’ 


As Canjar has demonstrated in an earlier paper,’ the 
critical pressures and critical temperatures of the light 
hydrocarbons are linear functions of normal boiling point. 
Figure 1 illustrates this for the case of critical tempera- 
tures. It can be shown from this that the molal average 
boiling point uniquely defines the pseudo-critical tem- 
perature and pressure for a given system of light hydro- 
carbons. 


Te, =n+m Bi, (7) 


zi Te, =zin+ mz: Ba, (8) 


1 
and by summing over all z’s 


=niz+m221 Ba 


= zi Te, = ' 


it follows that 
T.’ = n+ m (MABP) (10) 


The same can be done for critical pressures. Therefore, 
although the V factor as given in Equation (6) appears 
to be a function of critical and pseudo-critical properties 
it can be seen from Equations (7) and (10) that for light 
hydrocarbons it is actually a function of the normal boil- 
ing point and MABP. It is preferable to leave Equation 
(6) in its more general form and extend its applicability 
to systems of compounds other than the light hydro- 
carbons. 

There remains the task of developing an expression 
for the L factor. From the definition of activity coefficient 
there follows 

f.l 


fi 
Inpy, = In yi" + In f,"— In P (11) 
In the first paper of this series* it was shown that 
In f* = In f° + 0.15 (P, — P,”) (12) 


TABLE 1 
Constants for Liquid Fugacity Equation 





TABLE 2 
Constants for Antoine Equations 


The term In f°, like the vapor pressure, is a function of 
temperature only for any given compound. To simplify 
calculations somewhat the following functions have been 
selected, 


In f? = A—>— : (13) 


b 


oOo — 
af =3—F_. 


(14) 
Tables 1 and 2 list values for the constants in Equations 
(13) and (14) for each of the light hydrocarbons. Com- 
bining Equations (12), (13), amd (14) with (11) one 
obtains 


B, 0.15 bi 
In Li = In ¥*§ + Ai —p— J 19 p ae) InP 
(15) 


To develop an expression for In y;" consider a binary 
mixture. The Gibbs-Duhem equation can be written in 
the following form, 


diny,” __ diny:* 
dx.’ y dx,’ 


and mol fraction can be written in terms of MABP. 


MABP" — Bn, a 
» io —— ( ) 
” i.—-, 


Substituting Equation (17) into Equation (16) gives a 
Gibbs-Duhem equation in terms of MABP. 


diny,” ae % __diny:* Set 18 
d (MABP"—B,,)* ~ d (MABP*—B.,): (18) 





Activity coefficients were computed from the original 
work of Benedict, Webb, Rubin and Friend’ by selecting 
at given temperatures and pressures fugacity coefficients 
for the liquid, f;/x;, at random values of MABP and 
dividing them by the fugacity coefficient at the MABP 
equal to the pure component normal boiling point. When 
the logarithm of the activity coefficients calculated in 
this manner are plotted against (MABP — Bs)? for a 
given temperature there is considerable scatter and a 
single curve cannot be drawn through all the points. The 
scatter is due to inability on the part of the MABP 
parameter to correlate all the activity coefficients, also to 
the draftsmanship in drawing the curves that were finally 
selected by Benedict and his co-workers as representing 
their calculated fugacity coefficients, and due to errors 
in reading the graphs in the process of computing activity 
coefficients for this study. 

Equation (18) is a powerful tool in resolving this diffi- 
cult situation. Activity coefficients for any set of two 
components must obey Equation (18). Consider three 
components C,, C,, C;. In Equation (18) let subscript 
1 refer to any one of these com- 
ponents and subscript 2 to any other. 





ape ae 





Now consider a binary composed of 


b C, and C; and study a probable plot 
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of Iny; versus (MABP — Bs,)? for 
each of these components. 
If the curve representing Iny, for 
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C, is concave upward, then accord- 
ing to Equation (18) the curve of 
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Iny, for C, should be concave downward. These two 
curves are so far acceptable and quite probable. Now 
consider a binary composed of C, and C; and study their 
activity coefficients. Since the curve for Iny, has already 
been postulated as concave upward, then according to 
Equation (18) the curve for Iny2, this time representing 
C; must be concave downward, Once again this is ac- 
ceptable and probable. However, when a binary composed 
of C, and C; is considered it is found the curves rep- 
resenting the activity coefficient versus (MABP — B»;)?* 
for each of these has already been postulated as concave 
downward which is impossible according to Equation 
(18). 

There is only one curve that is universally possible for 
all compounds in all possible combinations of binary 
mixtures and that is a straight line with one and only 
one slope. Analytically this situation can be expressed in 
the form of Equation (19), 


Iny:” = J (MABP* — B,, )? (19) 


where J is a function of temperature only. 

To develop the temperature dependence of / several 
different functions of temperature were tested. The most 
satisfactory correlation was obtained with the simple 
function, 


w@ 


J =F (20) 


Figure 2 illustrates how random readings from the origi- 
nal work of Benedict, Webb, Rubin and Friend’ agree 
with the final expression for the activity coefficient, 


Inv =a (MABP* — Ba, )* (21) 

The slopes of the lines in Figure 2 are all the same and 
equal to wo. 

Before writing a final expression for In L it is desirable 

to eliminate the MABP parameter since it is not used in 


Equation (6), the expression for In V. Referring to Equa- 
tions (7) and (10), it follows that, 


T.’ — Te, =m (MABP — B,,) 





ETHANE PROPANE 


n-PENTANE ETHYLENE 


OGARITHM OF ACTIVITY OGOEFFICIENT 





(MABP - B,.) 
io 
FIGURE 2—Activity coefficient correlation: How random read- 
ings from original work agree with final expression. 


Enthalpy. As pointed out by Canjar and Edmister*® the 
enthalpy of a liquid mixture can be computed from 
fugacity coefficients. 


H® — H® = 2 x, (H,*— H:°) (24) 
H° = 2x, H,‘ (25) 


H° = fro x; Cpi° dT (26) 


To being the reference temperature for the enthalpy cal- 
culations and, 


‘HH. — H.° [eee 


RT’ OT OJP. Te 


It follows from Equation (27) and Equation (23), 


H.” — H,° = 0.00165 R (T.’ — T-,)?- 





where m= 1.35 (see Figure 1). Substituting Equation 
(22) into Equation (21) and combining with Equation 
(15) the final expression for In L is obtained. 


ae. __B 0.15 . bi 
In Li = Ai — —. In P+ at P—e —7—z ) + 


0.00165 (7 —7.,)" (98) 
z , 


where 
Te | Xi Te, 


Both Equations (23) and (6) are strictly valid in the 
region 


0O< P< 08 
0.6 << Tr < 1.2 


as explained in the first paper of this series.* 
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_ BRT O15b:RT as 
(T—C,)°  P., (T—a)* * T (28) 


The enthalpy of the vapor is given by the expression 
developed in the first paper of this series.‘ 


o__ pv —__RITe Pr (=) 
H —H 1 —b’ P,’ \OT,’ Jp,’ 


db’ = 0.2976 
(a) ». (T,’ — 0.34)* (30) 


Analysis of the Equations. In the first paper of this 
series* it was found that for the hydrocarbon systems for 
which experimental data are available, the activity co- 
efficients obey the relationship 


2 


“eerie, “ 
Iny; — RT Xe (31 ) 


The first question that arises concerns the consistency of 
Equation (21) with Equation (31). The two equations 
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can be written in similar form by making use of Equa- 
tion (17). Equation (31) then becomes, 
o, (MABP"“— B,,)* 
lay? 2 
RT (Bs, —Ba,) 





(32) 


If Equation (21) and Equation (32) are to be identical 
then 


@12 


= Ws, (33) 
R (Ba, — Bn,)* 


However, since »;. was found to be a linear function of 
temperature and w, is considered to be a constant, Equa- 
tion (33) can only be valid at one temperature and is an 
approximation in general. 

The next question that arises concerns the significance 
of Equation (33) and consequently the equation de- 
veloped for In L in the case of multicomponent systems 
where the denominator of Equation (33) (Bn, — Bn,)* 
cannot be identified. The reader is referred to an earlier 
article by Canjar? which discusses the impossibility of 
describing p-v-t and related thermodynamic properties 
of multicomponent mixtures by the simple mixture rules 
that have been used here. 

The rigorous solution to the multicomponent problem 
is extremely complex and only in rare cases is it worth- 
while to spend the time required, 

In general 
Iny.” => nya" oo : am InYs” + — 4 In¥in” +A 
(34) 


Equation (34) states that the logarithms of activity co- 
efficients for binary pairs are additive. The A term takes 
into account any deviations from this simple rule. The 
activity coefficient, y,", is the activity coefficient of com- 
ponent 1 in a multicomponent mixture. The activity 
coefficient y,\" is the activity coefficient for component 1 
in a binary composed of components 1 and i in which 
the mol fraction of component 1 is the same as that of 
the multicomponent mixture under consideration. In the 
absence of experimental information, A must be assumed 
to be zero, and assuming further that Equation (31) is 
valid for the binary pairs, Equation (34) then becomes, 


1 X2 
Iny.” —=RT E me X ®i2 | y+ ear ty 1g (1 


Xn 
a ae @in ( 


1—x 
which simplifies to 
(1 


Iny.” a ~ [xs 212 


R’ — {- X33 + oom + Xnin]} (36) 


A similar equation can be written for the vapor phase. 
Assume, for the vapor, that an equation of the form of 
Equation (31) is valid for a binary pair. 


Si 8 
Iny.” = RT \ 1 i yi) (37) 
Equation (36) written for the vapor phase becomes, 


, (l-—-y 
Iny.” =— ae [ysts2 + yee + --- + yatia] (38) 


The e’s for the vapor phase activity coefficients can be 
estimated in the following manner. By definition, 
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f," €12 


Iny,” = —In V: — In > = Rr | (1—y:)’ 


€2 ___ limit 
|: ie yi 0 


T. >T., 


+] 
—In V: —In P 


As y: > 0 P.’ > Pe, 


Tr, Pr, Ibs 
1—b: Pr, \ °T;, 


bP, [Pe 
“Toe y 


In general e,, is slightly different from e.:. Either may be 
used as an acceptable value for both provided it is used 
consistently throughout all calculations. 

For the liquid phase it is preferable to use the actual 
w’s obtained from experimental data.* In the absence of 
these, Equation (33) may be used 


@2 = 0.0060 (Bn, — Bn, )* (42) 


Therefore, 


£12 ( | — be P;,) 
oe ““ant.) 


The complexity of a process calculation using the 
rigorous approach can now be illustrated. Given a liquid 
with a known composition x;, Xz --- X, at a pressure P. 


Find its bubble point. 


Solution: 


Compute » for each binary pair using Equation (42). 

Assume a trial value of T, the bubble point. 

Compute Iny” for each component using Equation (36) 

Compute In L for each component using Equation (15). 

Compute f“/P for each component using Equation (2). 

Compute e for each binary pair using Equation (41). 

Assume simultaneously trial values for y:, y2. --- ya remem- 
bering Zy: = 1.0. 

Compute Iny’ for each component using Equation (38) 

Compute f’/P for each component 


ee _ _ 0.1488 
fY/P = 1—bP,: b= (T, — 0.34)° 


SOW Wh 


so 


f"/P 
10. Compute y for each component y= “YEP 


f"/P from step 5; Y‘ fromstep 3; {£/P from step 9 

lla. If the sum of the y’s obtained in step 10 do not equal 1, 
repeat steps 7 to 10. 

lib. If the sum of the y’s obtained in step 10 equal 1 but do not 
equal values assumed in step 7, repeat steps 2 to 10. 

1lc. If the y’s obtained in step 10 equal the values assumed in 
step 7, the problem is solved. 


It can be seen that for a mixture containing only four 
components, fiive variables must be solved for simul- 
taneously by trial and error. The solution is feasible if an 
electronic computer is available. 

If the approximate solution is preferred it proceeds as 
follows: 


Assume a value of T, the bubble point. 

Compute In L for each component using Equation (23). 

Compute f"/P for each component using Equation (2). 

Assume a T.’ for the vapor. A corresponding value of P.’ can 
be computed from the equation, P.’ = 1120 — 0.745 T. 
which is valid for light hydrocarbons only. 

Compute In V for each component using Equation (6). 


fe 
Compute y for each component y = y‘/ P 
f"/P is obtained from step 3. 
7. Compute T.’ using y’s obtained in step 6. 
8a. If Te’ computed in step 7 does not equal the value assumed 
in step 4, repeat steps 4 to 7 
8b. If Te’ computed in step 7 equals the value assumed in step 4 


but Zy: does not equal one, repeat steps 1 to 7 
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8c. If T-’ computed in step 7 equals value assumed in step 4 and 
yi = 1, the problem is solved. 
Enthalpy Calculations. The enthalpy calculation which 
is consistent with the approximate solution for the vapor- 
liquid equilibrium problem is self-evident from Equations 
(24) to (30). However, if a more rigorous calculation is 
desired in order to be consistent with the more rigorous 
vapor-liquid equilibrium calculation then a slightly dif- 
ferent procedure is followed. 
Consider the thermodynamic relationship 


Hi— Hi a =( a pe (43) 


Differentiating Equations (36) and (38) with respect to 
temperature at constant pressure and composition, the 
partial molal enthalpy of a component in a multicompo- 
nent mixture is obtained. 


olny; (1 — x) (1—x 
( i) Px =——_— af a) [xX2@12 + X313 — Xn in] + 7 a 


OW 42 Bw 00 in (44) 
xg + Xe Op + Xe Sy 
If it is assumed that 


On = 0° +rT 


where r is a constant, 


alny," (1 — X;) ° 
oe) y RT? - [x2 ° 12 + Xq0 a5 + --- Xn in] (46) 
A similar equation can be written for the vapor 


alny; (1 —y:) 
(ee Px — —— "sro RT? [y2e° wt yse °3-+ --- + yae® in] 
(47) 
where 
ey: — eon + sT 


It follows: 


H,” — HY —_—— (1 — X:) [x20 ° x0 + Xs ° 15 + ose 4. Xara] 


(49) 
and 
H,” — H,” = — (1 — y:) [y2e° 2 + Yat “13 + --- + Yat 10] 
50) 


For pure component gases and liquids Equations (28) 
and (29) become: 


B, RT? 
(T—C,)? 


0.15 bi; RT? 
—~P., (T—aa)° © 





H,’ —H,° =— 


HH,” — H,° = — 


ae ») (52) 
i—b P., \2T.,/ Py, 


Subtracting Equation (49) from (51 


) and Equation (50) 
from (52) 


io BRT? 15 b,RT’ 

L SS — nha tation 
Hi, — Hr = . re (T—ca)* ° 
+ (1 — x1) (x200° x2 xs? as + --- + x00° 14) 


=. ss RT T;, Pr; Obi 
tin eed Po Et ee 
+ (1—y:) 


(y2e° x + Yst “a3 + --- + Yat in) (54) 
In general »° is usually known from experimental data 
or assumed to be the » which is given by Equation (42). 
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e is usually calculated at several temperatures in the trial 
and error solution for bubble points. The determination 
of e° is a relatively simple calculation once e is known as 
a function of temperature. 


Conclusion. A correlation and procedure have been pre- 
sented which enable vapor-liquid process calculation to 
be carried out without the use of plots, graphs or charts. 
Since the solution is entirely analytical it can be easily 
adapted to electronic computer programs. 


NOMENCLATURE 

arbitrary constant (see Equation (13) ) 

arbitrary constant (see Equation (13) ). 

normal boiling point. 

arbitrary constant (see Equation (13) ). 

molal heat capacity in standard state, ideal gas 

enthalpy of pure component. 

enthalpy of pure component in standard state, ideal 
gas. 

partial molal enthalpy. 

constant of proportionality (see Equation (19) ). 

liquid factor, L = f*/Px. 

molal average boiling point MABP = =z, Ba,. 

pressure, 

critical pressure. 

reduced pressure, Pr = P/P-. 

gas constant. 

absolute temperature. 

critical temperature. 

reduced temperature, T; — T/T-. 

vapor factor, V = py/f". 

arbitrary constant (see Equation (14) ) 

arbitrary constant (see Equation (14) ). 

arbitrary constant (see Equation (14) ). 

fugacity of pure component. 

fugacity of component in nine mixture. 

arbitrary constant (see Equation (7) ). 

arbitrary constant (see Equation (7) ). 

arbitrary constant (see Equation (45) ). 

arbitrary constant (see Equation (48) 

mol fraction in liquid phase. 

mol fraction in vapor phase. 

mol fraction liquid or vapor phase. 

deviation factor (see Equation (34) ). 

— of proportionality (defined by Equation 
(37)) 

zero temperature intercept of e vs T curve. 

activity coefficient, Y = f/f.. 

constant of proportionality (defined by Equation 
(31)). 


Q 
m-.0F w> 


< AARP Per Uo) a 


a PN<S Mat BB mimo ow 4 


> 


zero temperature intercept of # vs T curve. 


constant of proportionality (defined by Equation 
(21)). 


SUPERSCRIPTS 
mixture property. 
vapor phase. 
liquid phase. 
equilibrium vapor pressure. 


SUBSCRIPTS 
component | 
component 2 
ith component 
nth component 
12 binary pair components 1 and 2. 
13 binary pair components | and 3. 


LITERATURE CITED 

1 Benedict, M., G. B., Rubin, L. C., and Friend, L. Chem. Eng. 
Prog., 47, 419, ia Sr *(1951). 

2 Ganjar, L. TROLEUM Reriner, 35, 113 (1956). 

3 Canjar, L. N. ,and Ed 
Series No. 7, 49, 73 11953 ). 

* Canjar, L. N., Ford, H. B., and Sebulsky, R. T. Petroteum Rerier, 36, 
141 (1957). 
5 De Priester, C. L. Chem. Eng. Prog. Symposium Series No. 7, 49, 1 
(1953). 

s Edinister, W. C., and Ruby, C. ” Chem. Eng. Prog., 51, 95 (1955). 

* Papadopoulos, A., a R. and Friend, L. Chem. Eng. Prog. 
Symposium Series No. 7, 49, 119 (1988). 

§ Price, A. R., Lelend’ T. 'W., and Kobayashi, “Evaluation of Benedict- 
Webb-Rubin Equation for Prediction of Phase Eeuilikeiom of Light Hydro- 
carbon Mixtures at Low Temperature,’’? Department of Chemical Engineer- 
ing Report, Rice Institute, Houston, Texas. 


mister, W. CG. Chem. Eng. Prog. Symposium 


139 





Modern Design of Steel Columns 


Here is a new approach to column 
design for the cases where a moment is 
applied at the same time the column is 
loaded axially. 


Charles H. Fork 
The Ralph M. Parsons Company, Los Angeles 


Values Of 


16 Ke) 14 13 12 


THE STRUCTURAL ENGINEER has many factors 
to consider in the design of steel columns. 

The simple case is where an axial load is the only 
force on the column. The problem becomes more complex 
when a moment is applied at the same time. The moment 
may be the result of either the eccentric action of an 
axial load or transverse loads. Under these conditions 
the column must resist direct and bending stresses simul- 
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FIGURE 1—Allowable axial compressive stresses in steel members. Based on AISC 1957 specifications. Euler’s formula; F, 


TE 
limit = 30,000 psi. Factor of safety = 


140 


1 
— values = 100. See Timoshenko, Vol. 2, Page 567. For structural steel E — 30,000,000 psi and the proportional 
2.0, based on proportional limit. 
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Span # In Feet 
2 16 20 24 


| 
| 





| T 


| 











FIGURE 2—Lateral stability of beams. Allowable bending 
stresses for steel beams. AISC specifications (1957). For unstayed 
end of cantilever beam, use 2l/. 


_ 12,000,000 
Fb = f, = 

‘Td 

“bt 


taneously. The maximum allowable combined unit stress 
cannot readily be determined. 

The following factors must first be considered: The 
slenderness ratio for column action, and the buckling 
formula for beam action. When the above factors have 
been established, the allowable unit stresses can be deter- 
mined for separate action only. When the above stresses 
act simultaneously, another condition must be considered. 

When a column is stressed, a certain percentage by 
direct stress, the remaining percentage of usable capacity 
may be stressed by bending stress. 

The above requirement is found in modern codes, and 
is expressed in the following formula: 


f. fp 
F. + F, 1.0 (1) 


The following formulas are used in the design of 
columns: 


Mc 


For maximum conditions: F, = ‘ and Fy = “j 


Combining the stress action: F, — F, + F, 
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also, F, = + 7 


substituting, M = Pe and I = rA 


P ee | ec 
eg sae A(14 =) Sa 


Equation 3a may be rearranged to suit the result we 
wish to achieve: 


then, F, 


To determine area: A = + (1 + - 
b 


F,A 


To determine capacity load: P= i +% 
Note: 


1 +2 
r 


the quantity in the bracket of Equation 3a. 
, represents a relation between direct and bending 
stress, f, and fy. If f, is the axial stress, then the bending 


stress f, cannot exceed =; < f,: that is, f, = = fi, 


Substituting in Formula No. | 


ec f. 
¢. a a 
+ R= 10 


Clearing of fractions, multiply by F, F; 


Then, F, f, + > fi v= FF, 


Factoring out f,; f.(F, +5 F,) = FF) 


_F. Fe 
ec 


or, f, = ‘ be 
Fo +—,-F. 


The allowable combined stress F, = f, + f, 


: F, Fo F, Fp ec 
le Se ee ee 
F. + F, F, 4+ 2 F. 


r 
F, Fp ec 
+. 5.4. Se ( 1 + ? = 


C . 
Pos F, 


Example: If F, = 14 ksi, F, = 20 ksi and 


Factoring, F, = 


= 2.0 


14 X 20 


Then; Fp = 99735 X14 


(1 + 2) = 17.5 ksi 
Figure 1 gives the allowable axial or direct stress F, 


for : ratios varying from 0 to 200. Figure 2 gives the 


: “ : 1 , 
allowable bending stresses F, for various — ratios. Both 


bt 

graphs are based on AISC specifications. 

From the above discussion, it may be observed that for 
a given column with an applied eccentric load, it is an 
easy problem to determine the maximum fiber stress in 
advance and compute the maximum capacity of the 
column. 

The following problem illustrates this point: 

Given: 8— WF -— 31, unstayed length 24 feet, 0 
inches. ecc. e, = 6 inches, A = 9.12 sq. in., ry 3.47 in., 


ry 2.01 in., d = 8 in., b = 8 in., t, 403, 


d 8 
bt ~ 8 x .403 
24 X 12 


— = 143 
ry 2.01 ‘ 


= 2.48. 
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Then from Figure 1, F, = 8.43 ksi 
“= 24 X 12 X 2.48 = 712, 
and from Figure 2, F, = 16.9 ksi 
& Ge .. 6X4. 
uo eee 1.39 
Then from Equation 5, the maximum allowable stress 


is: 








8.43 & 16.9 
~ 16.9 + 1.99 K 8.43 
And from Equation 3c, the capacity load is: 
F,A 
ex Cx 
ee 
12.6 X 9.12 
1 + 1.99 
It may be shown that in any column series the allow- 
able combined stress, for any particular value of “e” 
(eccentricity), does not vary greatly. The areas, weights 
and strength properties have a wide variation; however, 
the properties that determine combined stress, that is: 


F,= 





(1 + 1.99) = 12.6 ksi 
Pos 


= 38.5 k. 


or, P= 


the ratio —- has small variation. On the following page 


is an example to illustrate this point. 

Take for example the 12 X 12 WF column series 
found in the A.I.S.C. Handbook. Here is one of the 
larger series with a wide range of 11 sections, weights 
varying from 65 P.S.F. to 190 P.S.F. (Table 1). 


TABLE 1 
Properties of 12 x 12 WF Column Series 








PROPERTIES ECCENTRICITY 
[p> | rs | ry [Bt] By | ex | ey |eBs| eB, 
SECTION | In. | Im. | In. . | In. 
Max. 12-WF-190..| 14.38] 5.82 | 3.25 | .213} .610 








1.70} 1.80 
1.74| 1.97 




















Max. 12-WF-65...| 12.12 5.28 | 3.02 | .217| .657 





c 
* The — values may be found in the AISC Handbook for a limited number 
r 
of sections. ‘ 

The symbols used are Bs and By. For sections not given, see Tables 2, 3, 
and 4. 


Given: Length = 24 ft. 0 in. For basic stresses F, 
and F,, read from Figures 1 and 2. 
Saye Sees a: ee 
Max. Col. ana 395 88.6, 
Then from Figure 1 F, = 13.2 ksi 
ree ere | ee 
Min. Col. ae 95.5, 
Then from Figure 1 F, = 12.6 ksi 
<= 24 & 12 X .825 = 235, 
Then from Figure 2 F, = 20 ksi 
. 24 12 X 1.62 = 467, 
bt 
Then from Figure 2 F, = 20 ksi 


Allowable stresses: F, = 


Bending about XX axis 
; a ee, 
Max. Col. F, = 20 + 1.7 X 13.2 
126X20 
20 + 1.74 X 12.6 


(1+ 1.7) = 16.85 ksi 


Min. Col. F, = (1+ 1.74) = 16.45 ksi 
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Bending about YY axis 
. sae 20 
Max. Col. Fy = 59 18 X 13.2 

; _ 12.6 X 20 
Min. Col. Fy = 59 X¢1.97 X 12.6 
From the preceding paragraph, it may be observed 
that the allowable combined unit stress had small varia- 
tion over the entire series. It is evident that the result 





(1 + 1.8) = 16.90 ksi 





(1+ 1.97) = 16.80 ksi 


obtained by using the average — (B value) would be 


sufficiently accurate to establish the maximum allowable 
combined unit stress for the entire series for any par- 
ticular eccentric action of the load. 


From the above, it may be stated that a direct ap- 
proach method is possible for the designing of columns, 
providing the designer can establish the column series 
he will work in. Such is the case in structures where 
many columns of the same series are used. The principal 
variation being in the direct load and moment to be 
resisted. 


Predicting Unit Stress. Procedure for establishing the 
allowable unit stress in advance: 
© The allowable direct stress can be based on the 


] : . 
average —~ ratio for the series. 


© The allowable bending stress may be approached by 
choosing sections in one of the wider flanged series with 


s value of 600 or less. A unit stress of 20,000 can then 


be used. Such a choice will provide the most economical 
design. For extreme cases of thin and narrow flanges, a 
second approximation may be necessary. 


Design Problem—Assume that we are working in the 
12 X 12 inch wide flange series of beams. 


Given: P = 120,000 lbs., es = 0, ey = 4 in., | = 20 ft. Oin. 

















| 
X 


FIGURE 3—Example 
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If an average value for is used for the series: 


c 

r 

Then, c = 6.19 in., rx = 5.5 in. and ry = 3.13 
l 20 X 12 


= ——c—* = 76.7. From Figure 1, F. = 14.12 ksi 
ry 3.13 


_ld_ _ 240 in. X 13.38 _ 

bt 12.36 1.24 

j ey Cy _ 4 X 6.19 
Average age 3 132 
14.12 XK 20 
20 + 2.52 x 14.12 


= 210. From Figure 2, Fp = 20.0 ksi 
== 2.52 


Then F, = (1+ 2.52) = 17.9 ksi 


20 
And from Equation 3c, Min. Area A =—=>>- 


7.9 
1 + 2.52) = 23.6 sq. in. 


an a 12— WF — 79 provides 23.22 sq. in 

The following example illustrates the case where a 
moment is applied simultaneously on both axis of the 
column. 


Case 2—Two loads acting simultaneously with double 
eccentricity (Figure 3). 


Total P, + nP,(1-+ n), Let Py = nPx 
M. = Pe, and My = nPxey 


- 
Then F, = Px (1 n) + 


_P Cx Cx 
A ; 


ep 2 


Factoring out x 
actorir 18) ” ad 
§ A 


F,= 2 [a $n) +—@=S + 2" 


rx 
Example for above condition: 
Given: P, = 200k, P, = 133 k,n =—>- 
y 


ex = 9 in., ey = 3 in., Then Mx = 200 & 9 = 1800 in. k, and 
M, = 133 X 3 = 400 in. k 
1 = 16 ft. Oin. 


For direct design: Work in the 14 « 16 WF series. 
Average ratio col. = 14 WF 264 


Cc Cc 
~_ — 192, 
ry ry’ 


5 .467, rz = 6.47 in., ry = 4.14 in. 


Max. allowable direct stress: 


p A cs BR ie . 
“= cay Stone 46.5, Then F, = 15,950 psi 


Sum of bending factors — ; 


182 X 9 = 1.64 
_nty oo ~— 

“1, .67 X .467 K 3 .94 
Sum = 2.58 


Ratio of direct stress to bending stress Ts 1.67 32-38... 1:1.55 


1.67 


__ 15.95 X 20 9 
oe 20 + 1:5 1. 55 & 15.95 () +. 1.55) = 18.2 ksi 


Max combined allowable stress. 


: 200.0 
Area required A = 18.2 


Therefore, use 14 WF 158, A = 46.47 sq. in 


-[1.67 + 2.58] = 46.6 sq. in. 


The same reasoning as discussed heretofore may be 
applied to pipe columns. Here the column series would 
be divided on the basis of pipe diameters. Each series 


then has a wide variation of metal thicknesses, weights 
c . 
and metal areas. An average = ratio may be used for 


the entire series as shown heretofore. 
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Many members in modern structures are simultane- 
ously subject to axial and bending loads. Much of the 
data for calculating the stresses for the above condition 
has been widely scattered or is missing. There is need 
for tables of condensed data to help shorten the work 
of establishing the allowable combined unit stress and aid 
the designer in quickly arriving at an economic solution 
for column design. 


Pipe Sections. Piping, as used in refinery and petro- 
chemical plants, is stressed by expansion and bending 
forces when in use conveying liquids or gases. Also, there 
are many cases where pipe is used as structural members. 
Similar data is provided for pipe sections as is given for 
structural sections. 


Tables 2, 3 and 4 provide the designer of columns, 
struts and tension members with the necessary data on 
beam sections and pipe sections. The first column provides 
the number of beams in each series. Each series for struc- 
tural sections are listed on the basis of depth and flange 
width and the pipe section series, on pipe diameters. 

The remaining columns list the following data: The 
distance from neutral axis to the extreme fiber (c value) ; 


‘ . . c 
the radius of gyration (r value) and the ratio —-value. 
r 


TABLE 2 


¢ 
Average" > Values for Several Beam Series 





| PROPERTIES 


No. of | 
Sections) Series 
In Series} Depth-—Width 
| 


| 36 x 164% WF 





18.12 15.0 | .081 





36x12 WF 18.08 | 14.47| .086 | 6.01. 





16.63 13.79 ‘| 088 | 
33x114WF || 16.65| 13.39| .093 | 5.7 
30x15 WF || 15.06 











12.57 | .095 | 7.52 | 3.34 





30 x 10% WF 15.00 | 12.10 | .102 | 5.25 | 2.14 | 
27x14 W 13.54 





11.31 | 106 | 


13.53 | 10.96| .113 | 5.00 | 2.08 | 





24x14 /F 12.24 34; .115 7.02 | 3.19 





24x12 WF | 12.08 2| 117 | 6.02 





24x 9 WF 


| 12.06 | 9.78 126 451 | 1.89 | 
21x 13 WF | 








| 10.62 8.96 131 6.53 3.01 





xo | WF | 1043| 8. 143 448 1.95 
| 21x 8% WF | 10.57, 





| “18 x 11% WF | 9.16 | 


118 x 8% WF I 9.05 | 


| 18x 74 WF | 9.06 | 
| 16 x 1135 WF | 8.12 | 
| 16x 84 WF |} 8.04/ 6.63 


16 x .. ae 


i 8.03 


| 


Example Using Table 2: Determine the maximum com- 
bined unit stress for the 24 < 12 wide flange series. Three 
sections are available. 


Given: ex = 18 in., F. = 16.0 ksi, Fy = 20 ksi 


From Table 2.— = = .117, Then = 18 X 117 = 2.11 
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TABLE 3 


Average ~~ Values for Several Beam Series 


PROPERTIES 
cz | 
Seri cx ee 
In Series} Depth— w Width f 


20 | 14x 16 


rx? 





WF 6.50 | . 183 || 7.91 


185 || 7.31 


eg a 146 WF . % 6.23 | 
€ | ‘ ~ mene rs 
2 | 4x12 WF 6.11 | .189 || 6.00 
6.02 | 194 || 5.02 


(14x10 WF 


T44x 8 WF 
| 4x 6% WEF 


[12x12 WF 


"200 | 

206 | } 

"216 | | 
stirt 


2 | 1.94 


1.91 | 1.10 


4 16 1.58 
6. 12 63 


Pent 
| | 6.06 | 5.26 | 


WF 6.03 R 


6.04 


12 x 10 “WF 2.50 80 
‘2x | 8 1.06 


12 x 644 WF 


+ 1.47 | 1.52 


10 x 10 WF | 


WF ES & 


| 


l10x 8 1.98 


131 


1.02 


1 10x. ‘5M WF | 276 | 2.88 5 | 1.68 


8x 8 


8x 


8x 


2.06 95 


497 | 4.27| .273 | | 
jt 
504 | 
WF 


5.25 | 4.46 1 264 | 5.08 | 250 | .76 
497| 4 “1.98 
04 4.26 | ~ (276 
WT aas | a rT 33 |: 4 
64 WF | 400| 343| 34 6 |. 
4.03 | 


1.61 “1.26 


1.18 


1.50 


1.82 


1.31 


x 5M WF 
6 WF | 3.10 | 2.66 
si "WE 


4 J 2.08 | 


2.53 2 14 


1.70 | 
6.08 4.81 | 


5.06 4.05 2.00 


4.03 3.25 | 2.00 


} 3.06 2.53 2.00 | 


ig"! + 2.11) 18.5 ksi 


This is the maximum allowable combined stress for 
the above eccentricity. This stress can be applied to any 
of the sections in this wide flange series. 


Example Using Table 3: Determine the column size 
for the following condition: 


Given: | = 24 feet, ey = 6 inches, P 100 k, Avg. ry = 2.6 


288 


1 
Working in the 10 X 10 WF series: 26 


111, F, 


= 4.56 


(1 + 4.56) = 17.3 ksi 


4.56) = 31.8 sq. in. 


Using a 10 WF 112 column, A = 32.92 sq. in. 


It seems that a 12 * 12 WF beam series would be 
more economical where: 


l 24 X 12 


4 
3.13 9%F 2.9 ksi, F, = 20 ksi, ey = 6 in., > = .63, 
313 92,F. 12.9 ksi, I 0 ksi, e, D in., + 


12.9 X 20 


X 63 = 3.78, Fy = 59 79-0 C376! + 3-78) = 17.9 ksi 


100 


1 978) aa A 
i79(! 3.78 26.8 sq. in 


Therefore, use a 12 WF 92 beam series. 
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TABLE 4 


c 
Average Values for Each Pipe Series 


| PROPERTIES 

ioe ona -—__—___--——_ ia 
pe | 

| Dia. || ._2-D: 


Nominal 
Pipe — 
O.D. | 





9.00 
10.00 


Example Using Table 4: Determine the maximum al- 
lowable combined stress for the 10 inch pipe series, if the 
basic, allowable unit stresses have been established. 

As: F, = 14.0 ksi and F, = 18 ksi. 

If the load P is 7 inches eccentric and the pipe deflec- 
~ from the weight is another 1 inch eccentric, then 

=7+1=8in. 

From. Table 3, 


-8 X .4= 3.2 


-S = .40, then “$ 
r — . > then r 


14X18 
18 + 3.2 X 14 


From Equation 5, F, = (1+ 3.2) = 16.9 ksi 

If a pipe is used with a metal area of 9.18 square 
inches, then the maximum load capacity for the above 
condition is: 


11 ksi, Fy» = 20 ksi 


F,A 
Pinex = — _—— - 
ec 


r 


LIST OF SYMBOLS 


For direct stress acting alone, less than maximum. 
For direct stress acting alone, maximum. 
- For bending stress acting alone, less than maximum. 
— For bending stress acting alone, maximum. 
Maximum allowed combined stress. 
- Radius of gyration about axis of bending. 
c — Distance from neutral axis to extreme fiber. 


: c ee ; 
Bx, By equals ratios of on XX and YY axis respectively. 
e — eccentricity. 


Pand nP are column loads acting eccentrically and simultane- 
ously on the XX and YY axis respectively. 
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Select Your Pumps by Specific Speed 


Use “specific speed” for selecting pumps and 


to check your process design. 


John K. Jacobs 


United Engineers and Contractors Inc. 


Philadelphia, Penn. 


SPECIFIC SPEED can be used to 
(a) avoid cavitation troubles (b) to 
select the most economic pump for a 
given process layout and (c) to assist 
in redesigning process conditions. 

For single-stage side-suction im- 
pellers, the suction specific speed is 
expressed by 


(1) 


and would be dimensionless if con- 
sistent units were used. Pump manu- 
facturer practice is to express Q in 
gpm of pump capacity, N in rpm of 
pump speed, and H in feet of liquid. 
(The values of S obtained from these 
units may be converted to the dimen- 
sionless ratio by dividing by 17200). 

H refers to the net positive suction 
head above the liquid vapor pressure 
available (NPSH) measured at the 


pump suction flange and is given by 
H = h, + hy — hy — hy (2) 


where h, is the ambient pressure at 
the liquid surface, hy is the static head 
between the liquid surface and the 
pump center-line, h, is the combined 
entrance, piping, and fittings friction 
loss, while hy is the proper pressure at 
the pumping temperature, and all 
these are expressed in feet of liquid. 

There is also an NPSH requirement 
for each pump which is largely a 
function of impeller design and this 
pump NPSH represents the drop in 
pressure between the pump suction 
flange and the impeller vane tips. 
When this drop exceeds the available 
NPSH a momentary flashing of the 
liquid occurs. Not only does the 
flashed vapor reduce pumping capac- 
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ity but the bubbles move at high 
velocities to regions of lower pressure 
where they collapse violently. The 
resulting cavitation may cause severe 
impeller erosion as well as serious 
noise and vibration in the pump. 
Specific speeds of centrifugal pumps 
may vary from 1100 to 15000 but 
values above 12000 are not consid- 
ered commercially practical. Values 
between 8500 and 12000 are 


oc- 
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casionally used with highly designed 
impellers but are preferably avoided 
if pump selection or process layout 
and costs permit use of a specific 
speed below 8500. These values apply 
to cold water and are generally con- 
servative for other liquids. An NPSH 
correction can be made for hydro- 
carbons.’ Specific speed limits are 
available from manufacturers of 
pumps. Useful discussions of specific 
speed are available.* * 

The accompanying nomograph per- 
mits a rapid estimate of specific speed 
for any given process layout. Scale 
N shows pump rpm and the common 
60-cycle direct motor driven speeds. 
Scale Q shows the single and double 
suction pump capacity and scale H 
the available NPSH. 

Example: Assume a reboiler pump- 
ing service of 400 gpm using a 3500- 
rpm single suction pump, with a re- 
boiler liquid level 18 feet above the 
pump and friction from entrance loss, 
pipe loss and fittings loss adding up 
to 5 feet. What information is avail- 
able? 

Since the liquid is at the boiling 
point h, 
H = 13 feet. Use of the nomograph 
shows a specific suction speed of 10200 
which is a little above a conservative 
ficure for avoiding cavitation. Assum- 
ing that this is a new installation, the 
following are some of the possibilities 
that might be investigated and costs 
compared: 

@Check pump manufacturers for 
NPSH requirements of impellers that 
will deliver at specified conditions 
with this particular fluid. 


h, and from equation (2 


® Enlarge suction piping to give h, 
of 2 feet. 

® Raise reboiler or lower pump to 
give h, of 21 feet. 

®@Select pump for 2900 rpm (or 
1700 if 2900 is unavailable). 

@ Use double-suction pump. 

® Pump 300 gpm. 

LITERATURE CITED 

1 Hydraulic Institute 
Figure BF-18. 

Brown et al., “Unit Operations,’ John Wylie 
and Sons (1950), p. 190. 

* Dean Brothers Pumps Inc., 
Vol. 1. No. 1. Indianapolis, Ind. 


Standard, 10th Edition, 


“Pump Talk,” 


See nomogram on Page 146 > 
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Specific Speed from NPSH 





PUMP SPEED - RPM 
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SUCTION SPECIFIC SPEED OF PUMP 
AVAILABLE HPSH - FEET OF LIQUID 
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TWO STAGE SIDE - SUCTION PUMP CAPACITY - GPM 


' - © Se SS ee eS ee a ee 
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EXAMPLE 
H 13 
Qs = 400 
N 3500 


S$ =- 10200 
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Calculate Condenser Pressure Drop 
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TUBEBANK NO.! TUBEBANK NO.2 


FIGURE 1—Tubefields used in pilot test unit. 

Tubebank 1, 34-inch tubes on 45-degree 1-inch 

pitch with 8 tubes in a vertical row. Tubebank 

2, Y-inch tubes on 90-degree, 5¢-inch pitch 

with 17 tubes in a vertical row. Tube length is 
4 inches. 


A NEW METHOD has been de- 
veloped correlating the two-phase 
pressure drop data in downflow con- 
densers with an average deviation of 
10 percent. This correlation serves as 
a basis for predicting pressure drop 
during condensation and deviates from 
actual test data by an average of 11 
percent. Condensation pressure drop 
now can be predicted by a stepwise 
computation using this two-phase cor- 
relation. 

Prediction of pressure drop through 
horizontal tubebanks, with condensa- 
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Use this new empirical method for correlating 


two-phase pressure drop in condensers. 


John E. Diehl 
Research Engineer 
C F Braun and Company 


tion, has long been a problem facing 

design engineers. Examples of two- 

phase downflow through horizontal 

tubebanks are: 

© Surface condensers in steam power 
plants. 

®@ Box or 
fineries. 


bathtub condensers in re- 


Since these condensers are usually 


found in vacuum or low-pressure serv- 
ice, allowable pressure drop is a con- 
trolling factor in design. 

At the time these studies were 
started, the method of Lockhart and 
Martinelli® was the most generally ac- 
cepted correlation for two-phase flow 
pressure drop. The purpose was to 
check the applicability of this corre- 
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lation for two-phase downflow inshell, 
and if necessary, to develop a new 
correlation. 

Concurrent. with this work on two- 
phase flow inshell, Chenoweth and 
Martin® developed a method for pre- 
dicting two-phase flow pressure drop 
in pipes. Their method correlates a 
large number of tests with greater 
accuracy than the earlier methods. 
Chenoweth and Martin used basically 
the same correlating parameters as the 
ones developed in this study for inshell 
two-phase downflow. 


TEST UNITS 

The data were obtained in two test 
units. The first unit could handle only 
air-liquid systems at atmospheric pres- 
sure. In this unit both inline and stag- 
gered tubefield layouts were studied. 
In the vaporization and condensation 
pilot plant, adiabatic two-phase data 
at different pressures were obtained, 
as well as pressure-drop data during 
condensation. Only the staggered tube- 
field layout was studied in the pilot 


REBOILER 


plant. Figure 1 shows the layout and 
gives the dimensions of the two tube- 
banks used in this study. 

The two tubebanks studied in the 
atmospheric unit were dummy bun- 
dles with solid rods for tubes. The two 
faces at the tube ends of the dummy 
tubebanks were fabricated from clear 
plastic to permit observation of the 
flow patterns. The dummy bundle 
with staggered layout was an exact 
duplicate of the test bundle used in 
the pilot plant. 


Atmospheric Test Unit. The ar- 
rangement of the tubebank, the circu- 
lating system, and the means for 
measuring flow rates, temperatures 
and pressures are shown in Figure 2. 
The air entered through a calming 
section to establish a uniform flow 
pattern at the point of entry into the 
tubebank. The water entered through 
the top horizontal row of tubes which 
formed a special liquid distributor. A 
series of tests ascertained that the 
liquid distribution was uniform. 


FIRST CONDENSER 
TEST SECTION 


Pilot Plant. Two-phase tests were 
made on several vapor-liquid systems 
at different pressures in the vaporiza- 
tion and condensation pilot plant. 
For tests with methane as the gas 
stream, the reboiler remained idle, 
methane flowed through the gas re- 
cycle system, and the liquid flowed 
through the liquid recycle system. For 
pentane vapor-liquid two-phase tests, 
the reboiler generated the vapor 
phase. The vapor flowed through the 
test section in the first condenser and 
condensed in the second condenser. 
The tube surface in the first condenser 
was held at the reboiler vapor tem- 
perature to prevent vapor condensa- 
tion. The 
through the liquid recycle system. 


liquid phase recycled 

Condensation pressure-drop was 
measured with pentane at three pres- 
sures. Various fractions of the vapor 
from the reboiler condensed in the 
first condenser, depending upon the 
the flowing 
through the tubes. The conditions to- 


temperature of water 
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FIGURE 3—Flow diagram for pressure tests in the vaporization and condensation pilot plant. 
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TUBE 


BANK 
FLUID NO. 


TUBE 
DIAMETER 
INCHES 


3/8 
72 
/2 
1/2 

3/8 

3/4 


LAYOUT 
DEGREES 
45 
45 
45 
45 
90 
90 


DIAMETERS SOURCE 
125 
133 
133 
133 
125 
133 


REF-2 
AUTHOR 
AUTHOR 
AUTHOR 

REF-2 

AUTHOR 


OIL 
PENTANE (I) 
AIR (I) 
METHANE (i) 
OIL 


AIR (2) 


FRICTION FACTOR-f 


3 


Io 1o* 


REYNOLDS NUMBER 


FIGURE 4—Single phase friction factor calibration of the tubefields plotted against Reynolds number. 


ward the bottom of a large downflow 
condenser were simulated by recycling 
condensate during condensation tests. 

Standard orifice meter runs, | and 
2 in Figure 3, were used to meter the 
recycle stream rates. Calibrated rota- 
meters, 4 and 5 in Figure 3, were 
used to measure vapors condensed in 
the test bundle and in the second 
condenser. 


TESTS 
Three types of tests were made: 
(a) Single-phase calibration tests 
were made on the tubebanks in both 
test-units, (b) A large number of 
adiabatic two-phase tests were made 


in both test units, and (c) pressure- 
drop measurements were made during 
condensation in the pilot plant tube- 
bank. 


® Single-Phase Tests. To check the 
single phase friction factor, both 
dummy tubebanks were calibrated 
at atmospheric pressure. 
Methane and pentane vapor were 
used to calibrate the staggered tube- 
bank in the pilot plant. Figure 4 
shows the experimental friction fac- 
tors plotted against Reynolds number. 
The data agree well with the data of 
Bergelin, Brown and Doberstein? and 


with air 


of Grimison.* The present data extend 
the range of experimentally-deter- 
mined friction factors to Reynolds 
numbers as high as 4 x 10°. 


® Two-Phase and Condensation 
Tests. A total of 353 adiabatic two- 
phase pressure-drop tests were made 
in the atmospheric unit and in the 
pilot plant. 39 pressure drop tests were 
made for the condensation of pentane 
in the pilot plant. In these tests, liq- 
uid properties covered a wide range- 

densities from 33 to 82 pounds pet 
cubic foot, viscosities from 0.2 to 160 


centipoises, and surface tensions from 


TABLE 1—Range of Test Variables 


Liquid 


Tube- Volume 


Number 


SYSTEM Bank 


Tests 


Pressure 
PS 


1A 


Percent 


Reqg* 





Air-water 1 
Air-water* Py ‘ ; ai oden 1 
Air-water* mn . ‘ 1 
Air-absorption oil l 


Air-62 percent sugar solution 
Air-52 percent sugar solution 
Air-40 percent sugar solution 
Air-29 percent sugar solution 


Air-water ; 
Pentane-pentane. . 
Pentane-pentane. . . 
Pentane-pentane... . 


Methane-pentane sas 
Methane-propylene glycol... . 
Methane-propylene glycol. . 
Methane-propylene glycol 


Pentanet 


90 
23 
17 
19 


16 
15 
17 
15 


Nbons 


w 
© 








* With wetting agent. 
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t+ Condensation tests. 


.009-99.4 
.005-21 
.005-21 


.0016—26 
.082-7.0 


18,000— 1,000,000 
18,000—180,000 
18,000—180,000 
16,000—150,000 


3,000— 180,000 
3,000—180,000 
3,000—180,000 
3,000-— 180,000 


2: 
z 
2 
z 


4,000—430,000 
100,000-660,000 
100,000--660,000 
100,000-660,000 
45,000—240,000 
30,000—230,000 
30,000—230,000 
30,000—230,000 


100,000—700,000 
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6 to 74 dynes per square centimeter. 
Gas densities ranged from 0.02 to 1.0 
pounds per cubic foot. Mass-flow 
rates ranged up to 700,000 pounds, 
per hour per square foot for the 
liquid and 120,000 pounds per hour 
per square foot for the vapor. Table 
1 summarizes the range of test con- 
ditions. 

The operating procedure was in 
general the same for the atmospheric 
test unit and the pilot plant. The data 
were considered acceptable if the heat 
balance checked within 6 percent. 


© Flow Types. For horizontal pipe 
Alves' described and gave approxi- 
mate boundaries for seven different 
flow types. In order of their appear- 
ance with increasing gas flow, these 
types are designated as, bubble flow, 
plug flow, layered flow, wavy flow, 
slug flow, annular flow, and misting 
flow. Visual studies of the inshell 
downflow two-phase system revealed 
only the last two types in the range 
applicable to condensers. 

To obtain data at high liquid-to-gas 
ratios and high liquid rates, test meas- 
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FIGURE 5—Test data of Tubebank 1 shows the downflow inshell data for air-water system at 
atmospheric pressure, and the pentane vapor-liquid system at 90 psia evaluated by the method 
of Lockhart and Martinelli. 


urements were made with the dummy 
tubebank submerged in the liquid 
surge-tank. The measured pressure 
drops were corrected for mixed phase 
static head whenever significant. 


Two-Phase Correlation. Figure 5 
shows the downflow inshell data for 
the air-water system at atmospheric 
pressure, and the pentane vapor-liquid 
system at 90 psia evaluated by the 


method of Lockhart and Martinelli. 
The correlation requires that the test 
data be classified as turbulent-turbu- 
lent, transition-turbulent, and viscous- 
turbulent, As a matter of interest, the 
turbulent-turbulent and viscous-turbu- 
lent curves of Lockhart and Marti- 
nelli were plotted for two-phase flow 
in horizontal pipes, Although the 
geometry and flow direction the 
inshell and in-pipe systems differ radi- 
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SYSTEM 
GAS-LIQUID 


AIR-WATER 


AIR-WATER & 
WET AGENT 


AIR-WATER & 
WET AGENT 


AIR ABSORPTION OIL 
ME THANE —PENTANE 
PENTANE —PENTANE 
PENTANE- PENTANE 
PENTANE-PENTANE 
AIR—29 % SUGAR 
AIR-40 % SUGAR 


TUBEBANK NO. | 
RAR B 


L 
830 10 


830 10 


830 10 


685 
322 
121 
62 
33 


25 
0.29 
0.26 
0.23 
0.20 

3.2 
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FIGURE 6—Correlation of two-phase pressure drop for tubulent downflow through a bank of staggered tubes. 
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cally, the inshell test data follow the 
trend of the curves for flow in pipes. 
The atmospheric data show an aver- 
age displacement of about minus 29 
percent from the Lockhart and Marti- 
nelli curves. And the 90 psia data 
show an average displacement of 
about minus 42 percent. More sig- 
nificantly, the data scattered rather 
badly when correlated in this form. 
The data points show a deviation of 
plus or minus 100 percent from an 
average line through the data. To 
secure a more reliable basis for two- 
phase flow inshell, the development 
of a new correlation was undertaken. 


Staggered Tubes. The air-water data 
at atmospheric pressure for the stag- 
gered-tube test section are correlated 
by plotting on logarithmic coordi- 
nates the ratio AP,,/AP gq: against 
LVF/(Reas )°°. The _ pressure-drop 
ratio AP,,/APa+ is the two-phase 
pressure drop divided by the all-gas 
pressure drop. The all-gas pressure 
drop is computed from the total mass 
flow of liquid and gas (Wi + We), 
and the physical properties of the gas. 
LVF is the superficial liquid volume 


10° 


00 
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By O.2te 


fraction of the mixture computed from 
the flow rates and densities of the two 
phases. The superficial LVF can differ 
from the actual LVF since the phases 
may travel at different velocities. The 
all-gas Reynolds number, Reg-, is the 
fictitious single-phase Reynolds num- 
ber based on the total mass flow and 
the physical properties of the gas. 

With the preliminary correlation of 
the air-water data as a guide, the test 
program was broadened to cover liq- 
uids with different physical proper- 
ties and to include tests at different 
pressure levels. The effect of pressure 
is defined by the introduction of the 
ratio of vapor to liquid densities as a 
parameter. 

LVF 


0.5 

(Reo) | «1 

Figure 6 shows the final correlation 
of pressure drop for downflow of two- 
phase gas-liquid mixtures through 
horizontal tubebanks with staggered 
tubes. To plot the zero value of the 
abscissa on logarithmic coordinates, 
1 x 10° is subtracted from the abscissa 
scale. This makes the low end of the 
scale converge such that zero appears 


AP ip/ AP ex == f 


at the normal position of 1 x 10°, 
1 x 10“ appears at the normal 2 x 10%, 
and 1 x 10° at the normal 1.1 x 10°. 
At abscissa values greater than | x 10% 
the significance of the subtraction dis- 
appears. 

Figure 6 shows that over the range 
from 6 to 73 dynes/centimeter, liquid 
surface effect. This 
agrees with results reported for two- 
phase flow in pipes.® 


tension has no 


Figure 6 also indicates that liquid 
viscosity, from about 0.2 to 3 centi- 
poises, has no effect on the two-phase 
pressure drop. However, as the vis- 
cosity of the liquid increases, the data 
tend to fall on a curve of steeper slope, 
see Figure 7. The effect of liquid vis- 
cosity varies with the flow conditions, 
or the value of the abscissa. The solid 
curve taken from Figure 6 and the 
broken curve for systems with high 
liquid viscosity show a cross-over on 
Figure 7. To the right of the inter- 
section the solid curve correlates sys- 
tems with liquid viscosities from 0.2 
to 3 centipoises, and the broken curve 
correlates liquid viscosities from about 
8 to 50 centipoises. To the left, the 
solid curve with 


correlates systems 
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SYSTEM ae 
GAS-LIQUID 


AIR-52% SUCROSE 24 
METHANE -PROP. GLYCOL 20 
METHANE —PROP GLYCOL 24 
METHANE -PROP. GLYCOL 27 
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FIGURE 7—Effect of high liquid viscosity on two-phase pressure drop for downflow through a bank of staggered tubes. The solid curve is taken 
from Figure 6 and the broken curve is for systems of high liquid viscosity. 
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liquid viscosities from 0.2 to 25 centi- 
poises and the broken curve correlates 
liquid viscosities from 100 to 160 cen- 
tipoises. 


Inline Tubes. Figure 8 shows the 
correlation of air-water test data at 
one atmosphere for the inline tube- 
field. The all-gas Reynolds number 
enters to the two-tenths power rather 
than the one-half power. Other than 
tube layout, the flow systems in the 
two tubebanks are identical. The 
other parameters are assumed to enter 
the correlations to the same power for 
staggered and inline banks. 


Accuracy and Limitations. Figures 
6 and 8 show that 90 percent of some 
300 tests with systems having liquid 
viscosities equal to or less than 3 centi- 
poises are correlated within a maxi- 
mum deviation of plus or minus 20 
percent. The average deviation of all 
the test points from the values pre- 
dicted by the correlating curves is 
10 percent. 

The correlations apply to two-phase 
gas-liquid mixtures when the flow of 


io> 
00 10° 


the continuous phase or both phases 
is turbulent, Reg or Re, 2 5,000. If 
both phases are in viscous flow, the 
correlation will predict values that are 
too high. When the flow is all gas and 
the abscissa equals zero, the correla- 
tion predicts a value of 1, for 
AP,,/APg- . This is the single phase 
gas pressure drop. 

At the other end of the correla- 
tion, when the flow is all liquid 
APip/A Pax = 
AP; /APos = (Pa/Pr) (ur/He)*™ an 
This all-liquid limit is shown in Fie. 
ures 6 and 8 for the air water system 
where 

(Pa/PL) (ur/He)*™* = 0.0027 (3) 


The data points on Figure 6 which 
lie on the all liquid limit were ob- 
tained at LVF 0.99 with the bundle 


submerged in the water surge tank. 


CONDENSATION PRESSURE DROP 

The two-phase correlations devel- 
oped in Figures 6 and 8 are based on 
tests with no change in the ratio of 
the phases. In a condenser, the ratio 
of gas to liquid continuously de- 


LVF 
(2,/A (Re)? 





creases as the vapor is condensed. 
And the pressure drop per unit length 
of travel decreases. Use of the corre- 
lations in computing pressure drop 
during condensation requires a sum- 
mation of point values from inlet to 
outlet. 

The pressure drop for 39 condensa- 
tion tests with pentane in the pilot 
plant were computed and the results 
were compared with measured values 
in Figure 9. Two types of tests were 
made—-partial condensation, and con- 
densation with condensate recycle as 
described above. Predicted values 
agree with the test data with a maxi- 
mum deviation of plus or minus 25 
percent and an average deviation of 
11 percent. 


CONCLUSIONS 

1. Gas-liquid two-phase pressure 
drops have been measured over a 
wide range of physical properties and 
flow conditions for downflow through 
two horizontal tubebanks. The tests 
were made in a staggered tubebank of 
34-inch tubes arranged on 45-degree 
l-inch pitch and in an inline tube- 
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FIGURE 8—Correlation for two-phase pressure drop for turbulent downflow through a bank of inline tubes. 


PETROLEUM REFINER—Iol. 36, No. 10 





bank of Y-inch tubes arranged on 
90-degree ¥g-inch pitch. 


2. A preliminary evaluation of the 
inshell data was made using the 
method developed by Lockhart and 
Martinelli for two-phase flow in hori- 
zontal pipes. The scatter of the data 
was such that the development of a 
new correlation was undertaken. 


3. The test data were used to de- 
velop new correlations for two-phase 
downflow in tubebanks, The correla- 
tions represent all of the data within 
a maximum deviation of plus or mi- 
nus 35 percent, and 90 percent of the 
data within a maximum deviation of 
plus or minus 20 percent. The average 
deviation is 10 percent. 


4. Condensation pressure drop can 
be predicted by a stepwise computa- 
tion using the two-phase correlation. 
Condensation test data are predicted 
within a maximum deviation of plus 
or minus 25 percent. The average 
deviation is 11 percent. 


NOMENCLATURE 


D = Tube outside diameter, ft 
aA 
f = Friction factor, f —*s eat 
a 
dimensionless 
= Acceleration constant due to zrav- 
ity, ft/sec* 
Mass flow rate, lb/hr ft? 
= Number of restrictions encountered 
in flow through the tubebank 
= Reynolds number, Re = DG/u, 
dimensionless 
Flow rate of fluid, lb/hr 
Pressure-drop, lb/ft* or inches of 
water 
= Viscosity, lb/ft hr 
= Density, lb/ft* 
0, = Surface tension dynes/cm. 
¢@ = The ratio 4P,,/A4Psp, dimensionless 
Ordinate for the Lockhart and 
Martinelli correlation . 
X = The ratio 4P;/4Pz, dimensionless. 
Abscissa for the Lockhart and 
Martinelli correlation 


SUBSCRIPTS 


G = Gas phase 
G* = Fictitious total flow as a gas 
L = Liquid phase 
SP = Single-phase 
tp = Two-phase 
tt = Turbulent liquid-turbulent gas 
flow, Lockhart and Martinelli 
trt = Transition liquid-turbulent gas 
flow, Lockhart and Martinelli 
vt = Turbulent liquid-viscous gas 
flow, Lockhart and Martinelli 


LITERATURE CITED 
1 Alves, G. E. Chem. Eng. Progress, 50, 1954, 
449. 
2 Bergelin, O. B., Brown, G. A., and Dober- 


stein, S. C. ASME Paper Number 51-A-109, No- 
vember, 1951. 


3 Chenoweth, J. M., and Martin, M. W. Pet. 
Refiner, 34, 151 (Oct. 1955). 

*Grimison, Trans. ASME, 59, 1937, 583-594. 

5 Lockhart, R. W., and Martinelli, R. C. Chem. 
Eng. Progress, 45, 1949, 39-48. 
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FIGURE 9—Tests of downflow condensation pressure-drop predictions with data for condensation 
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Thermo Data for Petrochemicals 


Part XXII: The Chloroethanes 


Kenneth A. Kobe and Roland H. Harrison* 
Chemical Engineering Department 
The University of Texas, Austin 


The thermodynamic functions of many groups 
of compounds have been presented in previous 
papers in this series.*: 1°"! This article presents data 
for the chloroethanes. 


CONSIDERABLE INTEREST has been shown re- 
cently in the determination of the thermodynamic func- 
tions of the chloroethanes. Original calculations have been 
made for the thermodynamic functions of 1,1,2-trichloro- 
ethane, 1,1,2,2-tetrachloroethane and hexachloroethane. 
The thermodynamic functions of the other members of 
the group have been collected and recalculated so that 
values are now available for the temperature range from 
273.16 to 1500°K. 

Original calculations for monochloroethane and 1,1- 
dichloroethane have been published by Daasch, Liang 
and Nielsen at the University of Oklahoma.* However, 
their data were only given at several points on the Kelvin 
scale. Therefore it was necessary to make original calcu- 
lations to fill the gaps and extend the heat capacity data 


* Dr. Harrison is now with Esso Research Laboratories, Baton Rouge, La. 


TABLE 1 
Heat Capacities of the Chioroethanes, °C. 
cal./g-mole. °C. 





| 


| 1 Bs 
1,1,1,2-| 1,1,2,2-| penta- | hexa- 





1,2- 1,1,1- | 
18.18 | 21.35 | 20.21 | 23.49 | 23.00 | 27.02 
18.77 | 22.04 | 20.98 | 24.27 | 23.79 | 27.86 
7 | 24.57 | 24.09 | 28.17 
27.40 | 26.99 | 31.03 
30.36 | 30.08 | 33.82 

| 35.79 
37.21 
38.28 

| 36.64 | 39.10 

| 37.55 | 39.75 
38.30 | 40.27 

38.93 | 40.70 

39.49 | 39.47 | 41.06 | 

| 39.95 | 39.93 | 41.36 | 
5 | 40.33 | 40.32 | 41.61 











TABLE 2 


Heat Capacities of the Chloroethanes, °K. 
cal./g-mole. °K. 


penta- 





14.01 | 
ix.65 | 
14.99 | 
14.97 
18.56 


| 37.76 

| 38.48 

39.09 

| 39.60 | 

| 40.04 | 
40.43 | 40.41 | 41.68 
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to 1500°K. The entropy, enthalpy function, and free 
energy function were then obtained by a process of nu- 
merical integration and interpolation. 

Gwinn and Pitzer® have published the thermodynamic 
functions of 1,2-dichloroethane every 250° on the Kelvin 
scale. Their heat capacity data were recalculated and 
smoothed. The data were extended in the manner indi- 
cated previously. 

Two good sources of thermodynamic data are available 


TABLE 3 


Heat Capacities of the Chloroethanes, ° 
Btu./Ib.-mole. °F. 


1- 





14.01 | 17. 
14.56 
14.90 
15.37 | 
17.38 | 
19.31 
21.10 | 


22.74 


30.60 | 
31.40 | 
32.13 
32.81 
33.43 
34.00 
34.53 
35.02 
35.48 | 
35.90 
36.30 
36.66 
36.99 


TABLE 4 


Heat Capacities of the Chloroethanes, °R. 
Btu./lb.-mole. °R. 


R. 1- ,2- 1,1,1- | 1,1,2- | 1,1,1,2-| 1,1,2,2-) penta- | hexa- 
491.69 14.01 7.2 21.35 20.21 | 23 23.00 
500 14.17 7.43 38 53 | 20.41 | 23.69 23.20 
519.69 14.56 7.86 5 21.95 | 20.88 ‘ 23.68 
536.69 14.90 23 9. 22.3: 21.27 h 24.09 
600 16.18 9.5: 20.08 23.56 22.66 | 25.06 | 25.50 
700 7] 21. 21.72 5 24.66 | 27.92 | 27.53 
800 OF 23.2% 23.2% 26.97 | 26 29.6 29.28 
900 , : : 

1000 
1100 
1200 
1300 
1400 
1500 
1600 
1700 
1800 
1900 
2000 
2100 
2200 


36.06 
36.45 
36.80 
37.12 





The Chloroethanes... 





TEMPERATURE — °F 


1000 


°F 


CAPACITIES 
**G = BTU/LB-MOLE 


HEAT 


CAL./G-MOLE 


1200 


LEGEND 


| - CHLOROE THANE 
1, | -DIGHLOROE THANE 
1,2 - DICHLOROE THANE 
1, 1,1 - TRIGHLOROE THANE 
1,1, 2- TRIGHLOROE THANE 
1,1, 1, 2- TE TRACHLOROE THANE 
1,1,2,2-TE TRACHLOROE THANE 
PENTACHLOROE THANE 
HEXACHLOROE THANE 


TEMPERATURE —- °C 
FIGURE 1—Molar heat capacities of the chloroethanes 


for 1,1,1-trichloroethane. El-Sabban, Meister and Cleve- 
land® have published the thermodynamic functions over 
a wide temperature range. They assigned their frequencies 
on the basis of a normal coordinate treatment. Pitzer and 
Hollenberg in a later article** have also published the 
thermodynamic functions over a wide temperature range. 
They measured the infra-red spectrum from 130 to 430 
cm*' with a grating spectrometer. Their assignment of 
frequencies yields approximately the same thermodynamic 
values as those published by El-Sabban et al. The data 


presented here are those of Pitzer and Hollenberg, and 


TABLE 5 


Enthalpies of the Chloroethanes, °C. 
cal./g-mole = Pcu./Ib.-mole 








1- 1,1- 1,2- | 1,1,1- 1,1,2- |1.1.1.2-|1,1.22, penta- 


have been interpolated to the other temperature scales. 

The thermodynamic functions of 1,1,2-trichloroethane 
were calculated from spectroscopic data and compared to 
experimental heat capacities measured by Harrison.”* 

Like two previous compounds, the thermodynamic 
functions of 1,1,1,2-tetrachloroethane and _ pentachloro- 
ethane were also determined by Nielsen, Liang and 
Daasch.** Again it was necessary to fill the gaps and ex- 
tend the data to 1500°K. The entropy of pentachloro- 
ethane at 500°K. was corrected. 

Since no data on the thermodynamic functions of 


TABLE 6 


Enthalpies of the Chloroethanes, °K. 
cal./g-mole = Pcu./Ib.-mole 








1- | 1,1- | 1,2- | 1,1,1- | 1,1,2- | 1,1,1,2-| 1,1,2,2- 





0 0) 0 | 0 0 | 
330} 391] 421 | 
462 545 | | 588 | 
1971 | 2326 | 23 ‘ 7 

4238 | 4964 
6754 | 7839 | 


| 
} 

9485 
12400 
15480 
18690 
22020 


25460 
28980 
32580 | 35600 | 35430 | 38340 
36240 | 39250 | 42360 























o| o . > 
256 | 316 ‘ ‘ 430 | 421 
359 | 442 601 | 588 
389 | 477 633 
2066 | 2487 : 3% 3244 








37520 
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FIGURE 2—Molar enthalpies of the chlorethanes. 


TABLE 7 TABLE 8 


Enthalpies of the Chloroethanes, °F. Enthalpies of the Chloroethanes, °R. 
Btu./Ib.-mole Btu./lb.-mole 


} | | | | 
1,2- | 1,1,1- | 1,1,2- | 1,1,1,2-| 1,1,2,2-| penta-| hexa- 4 »2- | L1,1- | 1,1,2- | 1,1,1,2-| 1,1,2,2- penta- | hexa- 
0 0 0 0 0 0 | 
514 609 576 669 655 770 897 500 | 195 
835 934 1081 1058 1243 669 
1429 1652 1619 1896 
3713 4188 4875 
6198 6960 8044 
R854 9902 
11660 12990 
14590 16200 
17640 19530 
20780 22940 
24010 26430 
27310 30000 
30690 3880 | 33630 
34120 37310 
37620 41040 
41170 44830 
44760 | 48920 | 48650 
48400 52500 
52080 56400 
55790 | 60600 | 60320 
59540 


64270 
63320 | 68540 | 68250 
67120 72250 
70960 76270 
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The Chloroethanes ... 





1,1,2,2-tetrachloroethane were available in the literature, 
original calculations have been made.’ Dr. Cleveland of 
the Illinois Institute of Technology has furnished the vi- 
brational frequency assignment for the trans form for all 
except the torsional oscillation prior to publication.’® The 
latter frequency has been assumed as 90 cm”. All of the 
functions have been calculated. The entropy of mixing 
of the isomers has been taken as RIn3. 

The thermodynamic functions of hexachloroethane 
have been calculated also." The frequency assignment of 
Carney, Meister and Cleveland® has been made available 
by Daasch.* The torsional oscillation has been estimated 
as 70 cm™ since the barrier is known to be high. All of 
the thermodynamic functions have been calculated. 

The molar heat capacities of the ideal gas are reported 
for all four temperature scales in Tables 1, 2, 3 and 4. 
These data are shown in Figure 1 on the Centigrade and 
Fahrenheit scales. 

The molar enthalpies of the ideal gas relative to the 
ice point, OC, = 32 F., are given in Tables 5, 6, 7, and 
8. The molar enthalpy in calories/gram mole, or Pcu./Ib.- 
mole are shown in Figure 2 as a function of the Centi- 
grade temperature. 


TABLE 9 
Mean Heat Capacities of the Chloroethanes From 0°C. to t°C. 
cal./g-mole. °C. 


1,2- | 1,11. | 1,1,1,2-| 1,1,2,2-| penta- | hexa- 





14.01 | 17.25 | 21.35 | 20.21 | 23.49 
14.23 | 17.53 21.75 | 20.62 | 23.88 
36 | 17.67 
19.12 

| 20.85 

| 22.36 
23.69 

5 | 24.87 

| 25.92 
26.86 

7 | 27.71 





TABLE 10 


Mean Heat Capacities of the Chloroethanes From 32° F. to t°F. 
Btu./Ib.-mole. °F. 


1,1,1- 1,1,1,2-| 1,1,2,2-| penta- | hexa- 





21.35 r 3.49 | 23,00 | 27.02 | 31.52 
| 21.75 | 20.57 | 23.88 | 23.40 | 

21.80 7 03 | 23.51 | 
22.10 J 30 | 23.81 
23.14 | 22. y 24.93 
24) 3.13 | | | 25.97 | 
24.88 | 24.06 | 27.31 | 26.91 | 
25.63 | : 27.76 | 
26.32 
26.96 

27.55 

28.10 | 
28.61 | 28.; 
| 29.09 | 28.7 
29.54 | : 
29.96 

30.36 

30.73 


| 32. 
| 32. 
| 
| 











28.33 | 30.45 





TABLE 11 
Heat Capacity Equations for the Chlioroethanes 
Range: 0 to 1200°C. or equivalent 
Equation: C,°=a + b(t) + c(t*) + d(t*) 
Units: cal./g-mole. °C. or °K. 
Btu./ib.-mole. °F. or °R. 


ERROR 
| Max. Avg. 
4.108 | Percent | Percent 


0.39844 0.74 
0.39844 
3: 


Compound a | b.102 c.105 





—2.0813 
— 2.4078 


1-chloroethane ¢ | 14.110 3.7537 0.46 


2.2222 4.9799 


13.436 2.1267 | —0.64893 | 0.0 
0.068320 
| 
| 


2.2222 | 2.7 0.74315 


1,l-dichloro- | °C. | 17.250 3.3 —2.9500 
ethane K. | 4.2183 7123 3.6948 

“ 16.548 223 0.92549 
4.2183 | 3.17: 1.1404 


| 0.90885 

0.90885 

| 0.15584 
0.15584 
1,2-dichloro- Je at 3.2 2.0938 
ethane K. 7.5559 | f —2.5505 
°F. 17.591 } 86 0.65541 
R. 7.5559 | 0.78719 


| 0.55729 
0.55729 | 
0.095557 
0.095557 


1,1,1-trichloro- | °C. 21.500 | 3.5237 | —2.9004 0.95313 
ethane » * 9.5095 3265 | —3.6905 0.95313 
F. 20.865 | 2.0156 0.91362 | 0.16343 

°R. | 9.5095 | 2.9592 1.1390 0.16343 


1,1,2-trichloro-| °C. | 20.330 | 3.99 | 3.4516 1.1552 
ethane °K. 6.6178 5.13 4.3983 1.1552 
oF. 19.610 2.2859 1.0843 

6.6178 3.408 1.3575 


0.19808 
0.19808 


1,1,1,2-tetra- °C. 23.640 3.4 3.5906 
chloroethane| °K. 10.021 1522 4.6128 
°F. 22.933 2.3 | 1.1287 

R. 10.021 | 3.418 1.4237 


1,1,2,2-tetra- | °C. | 23.150 | 4.0: | —3.7094 
chloroethane| °K. 9.0900 5.352 4.7637 
| °F. 22.420 | 2.317% 1.1661 | ¢ 
oR. 9.0900 | 3.529 —1.4703 0.22059 

Pentachloro- | , 27.260 3.8628 3.9563 1.4505 
ethane Re ® 13.460 349 ~§.1450 | 1.4505 
°F. 26.560 23 1.2450 0.24871 

. 3 13.460 3.527% — 1.5880 0.24871 


Hexachloro- °C. 31.820 3.639 4.2031 1.6198 
ethane K. | 18.412 298 5.5305 1.6198 
oF 31.160 | 2.1059 1.3239 | 0.27774 

| 18.412 3.499 1.7069 0.27774 





The mean molar heat capacities above the ice point 
are given in Tables 9 and 10 on the Centigrade and Fahr- 
enheit scales. 

Cubic equations representing the heat capacities of the 
compounds in all four temperature scales are given in 


Table 11. 


TABLE 12 
Enthalpy Functions of the Chloroethanes, (H° — H°,) /T 
cal./g-mole. °K. 


Fy Peet een ae 
LA,1- | 1,1,2- | 1,1,1,2-| 1,1.2,2- penta-| hexa- 











15.69 | 15.68 | 17.84 | 20.84 
16.38 | 16.34 | 18.66 | 21.78 
16.44 od 18.72 | 21.85 
18.96 | 8 21.58 | 25.03 
} 21.11 | i 3. 27.49 

, 23 29.42 
30.96 


32. 99 


ry ¥ 4 
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TABLE 13 


Entropies of the Chloroethanes, S° 
cal./g-mole. °K 











F 
1,1,1- | 1,1,2- | 1,1,1,2- at penta- | hexa- 
| 





78.76| 83.00 88.53| 91.97 
80.57} 85.10 90.94) 94. 
80.71) 85.26, 86.84) 91.12 
87.37| 92.87| 94.33] 99.77 
93.28} 99.49 107.18) 

105.34 113.62! 
110.57 119.31 
115.28 124.39 
119.58} 120.88) 128.97) 
123.52} 124.81| 133.14 
127.15} 128.45) 136.97 
121.98] 130.53} 131.82| 140.50 
124.96| 133.68] 134.97] 143.78) 
127.77| 136.64) 137.92) 146.84 
130.41) 139.41 a 149.71 











110.33 
113.19 
115.89 


118.45] 119.31 





TABLE 14 


Free Energy Functions of the Chloroethanes,- (G°-H,°)/T 
cal./g-mole. °K. 








1,2- | LAd- | 1,1,2- | 1,1,1,2-| 1,1,2,2-| penta- | 


65.02 


hexa- 





68.95 70.69 71.13 
66.24 70.35| 72.28) 72.99 
66.33} 68.82) 70.45) 72.40 73.13 
70.78| 73.91) 75.51 
74.70| 78.38| 79.94 
78.25 83.93) 
81.50} 86. 87.56) 
84.51] 89.42] 90.90 
87.31] 92.53} 94.00 
96.88 
99.59 
102.14 
104.54 
106.82 














121.65 








13. 
115.51) 


TABLE 15 


Heats of Formation, Free Energies of Formation, Heats of Vaporization, 
and Molecular Weights of the Chloroethanes at 25° C., kcal. /g-mole 


| Boiling 
| Molecular | | Point, 


Weight | Alf | AG? < 





64.52 1: 

98.97 57. 

ic hesnetiions (1) 98.97 39. 9.2 &: 
-Trichloroethane 133.42 : 7 
-Trichloroethane 33.42 1 
crt Tetrachloroethane. . 3 
.2-Tetrachloroethane (g). 
Pentachloroethane (g) 


33.42 

167.86 i 
167.86 32 1 
202.31 1 


Tt 
3. 
44 
113.8 
0. 
45. 


59.3 


(1) 
Hexachloroethane (c) 236.76 . 184.4 


AHi° and AG; represent the changes in enthalpy and free energy, respectively, for the 
formation of the compound in the designated state from the elements carbon, hydrogen, and 
chlorine, with all reactants and products in their appropriate standard reference states. 
AH, is the increase in enthalpy on vaporization from liquid to gas at 760 mm Hg. 

(g) indicates gaseous state, (1) liquid state, (c) crystalline state. 
* Values so indicated are from Bic showsky and Rossini (1), are rather old (1936) and 
unre liable. They are at 18° C. rather than 25° C. 
! Heat of vaporization at 76.86 mm Hg., 13.37° 
2 Heat of sublimation. 


The enthalpy functions, entropies and free energy func- 
tions are given in Tables 12, 13 and 14. Values on the 
Kelvin temperature scale can be transformed to any 
other temperature scale using the Lagrangian interpola- 
tion formula given by Kobe and Pennington.® 

Incomplete data are available on the heats and free 
energies of formation at 25 C., given in Table 15. Most 
values are from a recent tabulation,’* but three values 
are taken from a 1936 tabulation’ which cannot be con- 
sidered to have a high degree of reliability. 
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F IGURE 1—Construction cost ranges for above-ground storage 
using conventional steel tanks commonly used for the various 
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FIGURE 2—Construction cost for dissolved caverns and mined 
caverns for underground storage.* Reported cost: Circles show 


dissolved caverns; black dots, mined caverns. 


* Tanks or caverns complete with minimum connection piping. These established ranges are for normal conditions—do not include 
cost of land, loading racks, dehydrators or other similar equipment. Underground caverns include equipment to bring to surface. 


Underground storage 
above-ground storage when 
stored. 


IT’S NOW KNOWN how much 
underground storage costs. A recent 
survey by The National Petroleum 
Council released in March of 1957 
indicates that there are 90 under- 
ground storage reservoirs in opera- 
tion in the U. S. The survey also 
shows the type of reservoir, product 
stored and location. (See Table 1.) 

The competitive position of under- 


ls Underground Storage Competitive ? 


is more economical than 
large quantities are to be 


ground storage versus above-ground 
storage can be seen from Figures 1 
and 2. This can best be shown by 
the following example: 

Assume storage capacity for 100,- 
000 barrels of propane is to be pro- 
vided. Referring to Figure 1, the cost 
of above-ground storage for 100,000 
barrels of propane ranges from $14.20 
per barrel to $16.20 per barrel. Re- 
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ferring to Figure 2, underground 
storage for this same capacity of pro- 
pane ranges from 70 cents to $13.80 
er barrel. ° 
. Figures | and 2 show a comparison * e Type of product to be stored 
of estimated construction cost ranges ¢ 
for underground and above-ground + © Geology of formation above storage formation 
storage of hydrocarbons. ° 
The underground storage estimated ® Size of storage 
construction costs are for mined cav- , 


erns and for cavities dissolved from 
ee 
salt domes and salt beds. Method of product removal 


. The factors affect underground storage economics 


Above-ground storage estimated 
construction costs are for steel storage 
tanks of the types commonly used for 
storage of low pressure fractions— 
crude oil, heating oil, motor fuel, 
natural gasoline fractions, etc.—and ee ak ee a | = on ee ee ee cae 
for liquefied petroleum gases. 


From Figures 1 and 2 it may be 


® Operational rates required 


® Storage costs 


i i > desi é on- 7. torage formation 
seen that for products such as butane considered in my Pes and ny Depth of ve Si 
and propane, underground storage is ieee vets ayy "1 Meret « 8. Proximity to other mining op- 
more economical than above-ground UPG@erground storage facilities are erations 


storage when large quantities are to "Umerous and include the following: 


be stored and where conditions are A. Type of product to be stored 
such that underground storage can 1 
be constructed. Also, where condi- 


C. Size of storage 
1. Well spacing (applicable to solu- 


- Vapor pressure tion storage only) 


tions for underground storage are nance wien amanin 2. Completion time 
favorable and real estate costs are 3. Disposal of non-condensable 3. Thickness of storage formation 
high, underground storage for normal _ : 4. Stability of formation 
liquid hydrocarbons such as motor 4. Dehydration of product, if re- 5. Roofrock 
fuel may be economically favorable. quired 

Economic cost ranges shown are 5. Fractionation of product, if re- D. Method of product removal 
for comparable and normal condi- quired 1. Fresh water 
wae rs both ee ound and above B. Geology of formation above stor- 2. Brine 
Grune merage. © cost = = age formation 3. Vapor lift 
clude minimum connection piping Sg Pe eee 4. Sub ‘bl 
but do not include cost of land, 9 a ss eee ee 

: . . Water bearing zones ‘ ‘ 
— racks, dehydrators, or other 3H : E. Operational rates required 
sim ; f \ 3. Heavy groun : 
imilar equipment. However, under ities 1. Large volumes—large casing for 
ground storage cost ranges do include 4. Structural strength . , 

: ‘ ‘ : salt—big pumps on cavern 
equipment to bring the product to 5. Surface terrain 


de deciionn. 2. Small volumes—small casings 


6. Disposal of dissolved or mined 
The economic factors that must be spoil F. Storage costs 


TABLE 1—Underground Storage Projects in United States as of July, 1956 















































Cali- Leuisi- Missis- New New : Okla- |Pennsyl- Unit 

PRESENT USE OF STORAGE* | Alabama} fornia | Illinois | Kansas; ana |Michigan| sippi | Missouri) Mexico | York Ohio | homa | vania | Texas | States 
Liquefied Petroleum Gas ey 1 ‘ss el SR ee 2 1 10 19 
Propane........... eH Dee. 2a ee 8 aS oc 4 | 1 1 1 2 14 27 
Butane... : , | | 1 4 5 
Propane, Butane roe Se BS ae 1 5 1 4% 14 27 
L Neg joy 2 hemieal 3 3 
Propane & Iso M | | | | | 1 1 
Propane & B-P Mix. . } | 1 1 | 2 4 
Propane, Butane, Olefin 1 | 1 
Olefin Feed Stock } 1 i 
Butane-Propane Mix | 1 1 
Heating Oi | | | 1 1 

SRN Fateh eerie Fy Bhs ete KS al nis —_s i — |} | —_ 
Total Reservoirs. iy a gee i's Re tae’ oe TRS” 1 7 2 1 3 1 499 «| «60 
a somes ae —_ == —}|— _ —|—______|— — ee 
"Eis Type of Reservoir } | } 
Solution Salt Cavity. 5 5 | 5 4 | 7 2 1 43 | #7 
I ted Oil 1 1 | | 1 2 5 
Dene Gas Seureer 2 2 
Water Sand... 1 ery 1 3 
Mined Reservoir... oot es 1 et eae 1 9 
Quarry........... ’ | | ny 1 
Total Reservoir............... See oy We ee 4 1 7 oe. a 49 90 
| | | | | 

















* Obvious overlap in product categories due to differing terminology used by companies when answering questionnaires. 
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Fluid Catalyst Design Data—Part 7 


How to Predict Gravity Flow Rates 


Use these equations and charts with flow rate correlations to quickly pro- 
dict the flow rates for powders in free flow through restrictions. 


Frederick A. Zenz, 
Roslyn Harbor, Long Island, New York 


Part VII reviews the major published studies in this 
field and offers equations and charts for predicting 
gravity flow rates, Part VI “Particle Size Affects Initial 
Fluidization” which appeared in the September PETRO- 
LEUM REFINER presented a key to better understand- 
ing of the observations reported in the field of fluidization 
by defining incipient fluidization as it relates to particle 
size distribution. 


PROBABLY ONE of the earliest practical adaptations 

of solids flow through a restriction was the hour glass. 
Many egg timers still in use today are based on the cali- 
bration of any orifice passing bulk solids. Despite the age 
and common use of the mechanism, it is surprising how 
little published information can be found bearing gener- 
ally on the prediction of flow rates for powders in free 
flow through restrictions. Table 1 presents a list of some 
of the major published studies in this field. 
Specific Correlations. Newton et al studied the flow 
of 0.1 inch catalyst particles through various size open- 
ings. They found that for their particular catalyst the 
flow, Q,, in Ibs/second was a function of the orifice di- 
ameter, Do, in inches, and of the head, H, in feet of 
solids above the orifice as given by the expression: 


Qs = 0.1416 D2" H™ (1) 


This formula was found to hold in cases where the orifice 

diameter is greater than six times the particle diameter. 
Kelley reported that for 2, 3 and 4-inch orifices the flow 

of bead or pellet catalyst in lbs/second fits the equation: 


Qu = 0.156 D.*™ (2) 


Gregory presented an equation relating to stick-slip 
downflow of powders in pipes as: 


Q, = 0.278 D.** (3) 


He also suggested the following rules for the flow of 
particulate solids in pipes: 


1 The internal diameter of the conduit should ex- 
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exceed 5 to 7 times the diameter of the largest 
particles where they are present in high pro- 
proportions, 


2 Materials of narrow size range flow best; wider 
size ranges exhibit increasing tendency to stick. 


3 Mild steel pipe causes sticking more readily than 
stainless steel or glass. 


4 Surface moisture should be kept below 1 to 2 
percent. 


5 Fine materials of particle size less than 0.003 
inches have a pronounced tendency to stick. 


The last observation is particularly interesting in re- 
lation to experiments reported by Beilby*. Beilby found 
that filings of zinc, gold, silver or copper having a particle 
size smaller than 0.004” will adhere not only to the surface 
of any metal, but to glass, porcelain, etc. Observations, 
with a microscope, of a glass slide dipped into and with- 
drawn from a bed of filings, showed that the particles 
hung from the bottom of the slide in the form of long 
chains. These chains were composed of particles adhering 
one to another, with the uppermost adhering to the 
underside of the slide. This was observed only with 
particles smaller than 0.004” in diameter. 

Shirai correlated the flow of sand, quartz, and active- 
earth powder (30 to 150 mesh) through 0.09 inch to 
0.355 inch diameter orifices by means of the equation: 
__ 0.00383 px D.** 


pe 


On 


where: 
QO, = solids flow, lbs/sec. 
px = solids bulk density, Ibs/cu. ft. 
D. = orifice diameter, inches 
4 = coefficient of friction 
For » equal to 1, and a bulk density of 45 lbs/cu. ft., 
which corresponds to bead catalyst, Shirai’s equation re- 
duces to 
Qu = 0.173 D,** (4) 


In view of the possible discrepancies in particle sizes 
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TABLE 1—Reported Quantitative Studies of ee Flow of Bulk Solids 








Investigator Reference 


| Particle Size 


Source Vessel Microns 





1) J. Delaplaine ..| Forces Acting in Flowing Beds of Solids 





2) W. E. Deming and 
A. 1. Mehring 


Gravitational Flow of Fertilizer and Other Cominuted 


Ph.D. Thesis, Univ. of Delaware | 749” orifice 250 to 750 
3 


195: | 


Ind. and Eng. C hems. 21, 661 | 01 18” to 0.593” orifices 160 to 3530 





3) F. F. Cc. Franklin and Flow of Granular Material Through a Circular Orifice 
N. 


Johanson 








4) S. A. Gregory Problems of Plant ‘Design | for Fluidized Processes 


5) A. Herrmann 


Powdered Materials 


Measurement of Solids in TC Cc Proces ss 


6) A.E. Kelley _ 





nn <. Kojabashian 
flow 


Fl low “Phenomena 4 in Solid Cc barsee of V ibrating Con- 
tainers 


8) W. Kroll 


. Kuwai. 


Flow of Solid. Partic les ‘Through 2 an n Orifice. 
of Particles Under Low Air Pressure 

10) 'R. i. ‘Newton, “The TCC ‘Catalytic Crac cking Proc ess 

G. S. Dunham and 

Ba We Simpson 


1) Y. Oy: ama and 


. Nagano } in L iquid 


12) Be M Rausch 


13) C. Ez Shanahan and 
J. Schwarz 


14) a Shirai 


15) K. T 


mS Grav ity Flow o of Sol id Beds i in n Ve ertic tical Towe rs 


Cc haracteristics of Solid Flow i ina Standpipe 


ani Powder Orifice N Nomograph 


akahashi 
Mass 


Experimental Study of the Flow of Coal in nc ~hutes at 
Riverside Generating Station 


16) E. F. Wolf and 
H. L. Von 
Hohenleiten | 





of bead catalyst, Equations (1) and (2) show rather good 
agreement, Similarly Equation (4), which is based on 
approximations of the bulk density and an assumed 
zero friction for bead catalyst, also yields about the same 
results. Equation (3) which is reportedly a “safe” gen- 
eral approximation actually gives higher flow rates. The 
supporting data for equation (3) have never been pub- 
lished; it is quite likely that the apparatus was so ar- 
ranged as to induce higher than normal flow rates. For 
example, the flow rate from a bin with a hole in the 


TABLE 2 
Characteristics of Solids Used in the Experiments of J. 








Bulk 
Density, 
Lbs. / 
Cu, Ft, 


Particle 
iam., 
Ins. 


Normal 
Percent 


PARTICLES Voids 


Radish seed... . 





41.0 
34.4 
43.5 
38.5 


'302 
Alumina spheres..... 
Alumina spheres 
Alumina spheres. 
Steel ball bearings 
Steel ball bearings 
Lead shot. . 

Lead shot . 

Lead shot. 

Sea sand. 

Sea sand. . 

Sea sand. . 

Sea sand. 

Iron powder... 

Iron powder . 

Iron powder 

Iron powder . 

Glass beads 

Glass beads 


) 
ed 


SSESSSELESESASR RE 
HAOOH OWN WDOUOE 
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| Flow Characte: ristics of Brown Cc oal Fis ines and Other 


| Discharge Rate of Solid Particles from a "Nozate Steeped 


Experimental Investigation of the Efflux of { Granular 


™ Properties of Fluidized ‘Solids in » Vertic al Down- 





| 
| 
| 
| 
| 
| 
| 


Flow Rate | 


| Ph.D. 


| 
| 


; | 


| 
} 


Chem. Ing. Tech. 27, 33-8 (1955) } 4’x 


Chem. Eng. Sci. 4, No. 3, 119-129 0.236" 
(1955) | 


to 2.28” orifices 765 to 5080 


es 


J. Appl. Chem. 2, , Suppl. issue No. ig 
1, S1-S7 (1952) 


to 50” 


pipes 


Bergben | No. 18, 75- 91 (1953) 3 mm to 8 mm orifices 60 to 250 
| 


Petroleum Engineer 16, No. 13, | 2°, 3° and 4” orifices 3000 
136-42 (1945) 


B.S., MS. Theses M.LT. June, 


1954 


1” vipe 60 


7” box 120 


Chem. Eng. (Japan) 17, 453-9 0.0785" 


| 


to 0.312” orifices 


Trans. afk ot 


orifices 


A.I.Ch.E. 41, 215 (1945) , and 4” 


Rept. Sci. , Inst. (Japan) 29, 250 to 2500 


349-52 


Rea. 
(1953 


Thesis, Priaceton, 1948 ” orifices 127 to 15,000 


M.S. Thesis, M.I.T. June, 1954 1” pipe 100 


Cher. E ng. (Japan) 16, 86 9 (1982 0.09" to 0.355" orifices 100 to 600 


Bull. ‘Inst. Phys. Chem. Res. 
(Tokyo) 12, 984-94 (1933) 


AS.M.E. 67, 585-599 


Trans. 2” to 12” pipe 


center of a conical bottom is much greater than that from 
a bin with a hole in the center of a flat bottom. 


The Generalized Correlation. In 1948 Rausch com- 
pleted a thesis on the subject of gravity flow of solids 
through orifices. This work represents the most exhaustive 
single study reported to date. Rausch’s data were taken 
in tubes from 3 inch to 8 inch in diameter and orifices 
1/16 inch to 2 inch in diameter; the particles varied 
widely in size, shape, and density, as shown in Table 2. 
The data were correlated as shown in Figure 1, as a 
plot of orifice to particle diameter ratio, D,/Dp versus 


Qu Vian Ba _ 
CC. Vg pp D,** 


In this construct Q,, pg, and f, are all based on con- 
ditions in a medium of atmospheric air. To calculate the 
flow rate, Qy, in other media, Figure | is first used to 
obtain Q, and this value corrected to that in the medium 
of interest by the relationship (see nomenclature in Figure 
1 caption) : 


oe tan Bs (1 —px/pr) 
Qu = Qa \ tan By 


Wall Effects. The value of C in the ordinate of Figure 2 
is a wall effect correction factor on the bulk density. If 
the diameter of the particles is small compared with the 
diameter of the orifice or of the containing vessel, the 
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= Angle of repose of solids 
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FIGURE 1—Correlation of data on 


orifices, and conical-bottom hoppers. rt can be used to 


media other than standard air: 


Qu 


a ‘tan Bs (1 —pu/pr) 


tan By 





average density of the material in the cross section is es- 
sentially equal to the density at the center. The actual 
condition at the wall of a packed bed of solids can be 
visualized by placing an imaginary cylinder vertically in a 
large bed and eliminating every particle cut by the 
cylinder. 

Verman and Banerjee** showed that if in an infinite 
container this removal of particles cut by the imaginary 
cylinder had no effect on the second layer of particles 
from the wall, the ratio of overall density to density at the 
center would be given by: 


_ flow of solid particles through vertical pipes, 
gers maximum gravity- 
flow discharge capacities of pipes and ys vad under essentially zero fluid pressure. In 


i 


cone angle at bottom of 
hopper (see Figure 3) 











where 7 represents the ratio of orifice to particle diameter 
or of tube to particle diameter. 


Zhavoronkov et al*’ extended this analysis of wall effect 
to take into account the additional effects on the second 
layer of particles from the wall and derived the relation- 


)+os[1—(25+) J=1-+ 


CG (6) 


Kp § ow 
pp =(5 

Equation (6) is again based on an infinite bed depth of 
spherical particles. In a finite depth a similar wall effect 


occurs at the bottom and top of the bed. For the case in 
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Infinitely High Static Bed of Spheres 


Static Bed of Spheres With Bed 
Height Approximately Equal 
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Rausch’s Experimental Curve Based 
on Various Shaped Particles in 
Flow Through Orifices Corresponding to 
Finite or Zero Effective Bed Depth 
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Tube or Orifice Diameter / Particle Diameter 


FIGURE 2—Wall effect correction factor. 


which the bed height is equal to the bed diameter, this 
additional voidage introduced reduces the value of C to: 


= = (45 +)4 o5[1-(4=7)'] aie 


In considering the general case of flow of solids through 
orifices, neither Equations (6) nor (7) can be expected 
to fully represent the mechanics of flow. Certainly the 
conditions at an orifice can be likened to some finite 
bed height, approaching one particle diameter in depth. 
Thus Equation (7) would be expected to be more repre- 
sentative than Equation (6), but probably still not ac- 
counting fully for the voidage introduced by the “effec- 
tive” bad depth. At very low or very high values of , 
however, this additional bed depth effect would be over- 
shadowed by the orifice wall effect alone. 

The derived equations are based on an analysis of 
static beds of spheres, whereas in practical applications the 
material passing through an orifice is in a state of flow. 
In addition, the question of particle shape effect would 
almost certainly require experimental rather than ana- 
lytical treatment. Shaffer’s'* data showed that, in general, 
the wall effect was greater for cylinders than for spheres. 
All of these considerations are effectively summarized in 
Figure 2. 
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Hopper Cone Angle Effects. ‘The factor C,, in the ordi- 
nate of Figure 1 corrects the flow rate from flat-bottomed 
bins to that from hoppers with inclined sides. C, is a 
function of the angle between the inclined sides and the 
horizontal, and also the ratio of orifice-to-particle di- 
ameter, The empirical function determined by Rausch in 
correlating his data to conform to Figure 1 with minimum 
deviations is shown in Figure 3. At the upper range of 
orifice to particle diameter ratio the angle of internal fric- 
tion, a, (see Figure 4 in Part 1 of this series) overshadows 
the effect of changing the hopper slope ©. As © ap- 
proaches or exceeds a its effect becomes detectable. The 
full significance of a has not been incorporated in Figure 
3; in any event the effect is relatively minor for most 
practical cases. 


Additional Data and Related Studies. In conjunction 
with a study of the interparticle and wall forces in down- 
flowing beds of solids, Delaplaine observed the efflux of 
various size sand particles through four 7/32 inch holes 
in the base of a 3.8 inch diameter tube. His data are 
also shown in Figure 1. In 1955 Franklin and Johanson 
published data on the flow of particles through orifices 
which again show excellent agreement with Figure 1. 
A number of papers have appeared in the literature 
at various times related to this field, but usually too spe- 
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FIGURE 3—Correction factor C, angle (see Figure 1). 


cific for general applicability. Kuwai studied the flow of 
particles through 0.019 inch to 0.312 inch orifices located 
in the bottom of 0.75 inch to 2.125 inch LD. cylindrical 
bins. He introduced aeration into the bed of solids and 
thus materially increased the flow. For the case of bead 
catalyst flowing through orifices having a diameter one 
tenth that of the bin vessel with aeration pressure equal 
to the bulk density of the bed, his equation simplifies to: 


Qu = 0.82 D.2* (8) 


Oyama and Nagano carried out experiments on the 
flow of solids through nozzles submerged in water. Their 
results correlated with the expression: 


Qa= f[{ [De**(er — pr) ]/ur}® 
Em't De (9) 





where Dp is the particle diameter, pp the particle density, 
pr the fluid density, »; the fluid viscosity, and em, the 
voidage in the bed of solids at its loosest bulk density. 
Note that the exponent on the orifice diameter is again 
the same as in equations (3) and (4). The numerator is 
an empirical function with the exponent n also a de- 
pendent variable. 

Takahashi in 1933 reported a correlation of the flow 
of solids through orifices in the form: 


Q, =k: D.”*/ [f(tan 8) + k.(Dpe/D.)] (10) 


where k, and k, are constants dependant on the material 
being handled. Similarly f (tan 8) is an empirical function 
of the angle of repose of the solids. 

Gunderson® studied the effect of inclining the orifice. 
He correlated his results in terms of the ratio of flow from 
the inclined orifice to flow from the horizontal orifice as 


(Qa) eo cos 8’ +- cos 0’ 
ae cos 8’ + 1 (11) 
where f’ is a so-called kinetic particle angle of repose and 
@’ is the angle of inclination formed by the horizontal and 
the plane of the orifice. 
Wolf and Von Hohenleiten presented a study of the 
flow of coal in chutes. The experimental investigation, in 
transparent scale models, involved observation of the fac- 
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tors causing stoppage of flow and an evaluation of the 
physical properties of the coal which might give rise to 
bridging characteristics. The authors present the develop- 
ment, in model scale, of a particular chute design giving 
improved flow characteristics. Their experimental determi- 
nations of the effect of packed density and moisture con- 
tent on the poured and drained angles of repose and on 
the angle of slide are particulary of interest. A 1 percent 
increase in moisture content may increase the drained 
angle of repose and the angle of slide by 5 degrees whereas 
it may only cause a 1 degree change in the poured angle 
of repose. The particles had a mean diameter of 3000 
microns but varied from about 15,000 down to 200 mi- 
crons. The angles of slide and repose showed maxima in 
the neighborhood of 12 percent moisture content. 
Herrmann also carried out a detailed study of the 
flow characteristics of powders again with particular ref- 
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erence to coals. His technique was based on a comparison 
of the time required for emptying a standard volume of 
the material through a standard orifice with the time re- 
quired by water at 20 C. in the same apparatus and 
orifice. He concluded that the laws of hydrodynamics ap- 
plied to the powder feed; however, the apparatus could 
only hold such low bed heights (7.5 inches maximum) 
that in all instances the flow was dependent on the depth 
of bed above the orifice. 

Kroll studied the effect of vertical oscillations on the 
behavior of a bed of sand particles of 120 micron diameter 
in a 4 inch by 7 inch rectangular box, He noted that at 
100 cycles per second, with 0.3 mm amplitude, the solids 
flowed readily from an orifice near the base of one side 
of the container. This oscillation corresponded to a maxi- 
mum vertical rate of motion of 0.618 feet/second. This is 
well above the incipient fluidization velocity for 120 
micron sand in atmospheric air. In the fluidized state, 
powders will approach the characteristics of liquids and 
flow at considerably higher rates than in the bulk state, 
where high frictional coefficients prevail. 

Deming and Mehring studied the flow rates of a 
variety of particles through orifices at the bottom of a 
cone shaped hopper. Their cone angles, as defined in 
Figure 3, were 45 degrees, 60 degrees, and 75 degrees. 
They correlated their data by the relationship: 


t= al 0.201 + (0.392 + 2.58 sin [90 -6]) 





({De/D.]} + 0.130 - 0.161 k) | (12) 


where: 


t = time in hours to discharge one ton of solids 
(2000 pounds) 


Do = orifice diameter in feet 

Dp = particle diameter in feet 

Ps = solids density in Ibs/cu. ft. 

© = cone angle as defined in Figure 3 
k = coefficient of friction 


The authors published their data on two materials investi- 
gated. Unfortunately the general applicability of their 
equation requires some means of predicting the coefficient 
of friction for any arbitrary material. The values of k re- 
ported by Deming and Mehring were actually calculated 
from their own flow data as a correlating constant. How- 
ever, their published experimental data agree perfectly 
with the Rausch correlation of Figure 1 which does not 
require a knowledge of k, but rather the readily measur- 
able angie of repose. It should also be noted that Deming 
and Mehring’s data on the effect of cone angle are also 
in excellent agreement with Figure 3. 


In addition to the references already cited, Table 1 
lists the quantitative studies of solids downflow in pipes 
carried out by Kojabashian and by Shanahan and 
Schwarz. These investigators did not attain ultimate pipe 
capacity in the sense of Figure 1, but studied instead the 
relationship between flow conditions and pressure dif- 
ferential in a straight section of pipe at lesser downflow 
rates. Their data have been shown elsewhere"*, plotted 
in terms of the so-called “Fluid-Solids Phase Diagram.” 


Equations (1) through (4) can be compared to the 
correlation of Figure 1 using 0.12 inch as the diameter of 
bead catalyst, 40 pounds per cubic foot as the bulk density, 
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and 38 degrees as the angle of repose. In view of the less 
exacting nature of these studies the agreement obtained 
is considered adequate to conclude that Figure 1 can be 
accepted as an excellent generalized correlation for pre- 
dicting the maximum gravity-flow discharge capacity of 
pipes and orifices under essentially zero fluid pressure. 

In applying Figure 1 to the flow of FCC catalyst 
through reasonable size restrictions a fair amount of ex- 
trapolation is required. In order to obtain some partial 
indication of whether such extrapolation is reasonably cor- 
rect, a batch of FCC catalyst was drained from the bot- 
tom of a 12 inch diameter vessel through a 2 inch hole. 
The bed was relatively shallow, and the run time less 
than 15 seconds, so that the data could not be considered 
as very accurate; however, as shown in Figure 1, the 
plotted result does indicate that at least some extrapola- 
tion is valid. Experimentation in the higher ranges of 
orifice to particle diameter ratio requires very large size 
equipment to handle the necessary circulated inventory 
for runs of significant duration. 


Cyclone Dipleg Capacity. The use of Figure 1 can 
best be illustrated with reference to typical calculations. 
Consider the problem of minimum dipleg diameter for 
the first stage cyclone of a fluid cracking unit in which 
the pressure balance has been made so tight that an ad- 
ditional frictional loss buildup of solids in the dipleg is 
not tolerable. Assume that entrainment calculations gave 
2100 grains per cubic foot or 22.6 Ibs./sec. as the cyclone 
loading with an average particle size of 40 microns. The 
ordinate of Figure 1 is therefore 22.6 x (tan 40 degrees) */ 
(32.2)* x 20 x (0.000131)** or approximately 924,000,- 
000 and the corresponding abscissa is 3820. Dipleg di- 
ameter is therefore 3820 x 0.000131 x 12 = 6 inches. 

Figure 4 shows the results of similar calculations for 
average particle sizes ranging from 10 to 40 microns. It is 
interesting to compare these results with the general rule 
of thumb based on a fixed Ibs/sec x sq. ft. capacity figure. 
For example, if 115 lbs/sec x sq. ft. was arbitrarily set as 
the design rate for all diplegs then the second stage dipleg 
which would be smaller than the first stage because of 
the lower downflow rate, would be undersized since the 
ultimate capacity decreases with decrease in pipe size. If 
the bulk density does not change appreciably with mean 
particle size then the increase in capacity with decrease 
in second stage particle size may offset the decrease in 
capacity with decrease in dipleg diameter. The curves of 
Figure 4 are based on a fixed bulk density; actually the 
smaller particle sizes would exhibit some lower bulk den- 
sity which would tend to make the curves coincide more 
nearly with that for the 40 micron particles. 


Moving Bed Process Application. An even more direct 
problem is met in sizing any of the catalyst piping or grid 
work in a moving bed cracking unit. Consider for example 
the question of sizing the catalyst line leading from the 
reactor down to the kiln of a TCC unit. The bead catalyst 
is approximately 0.12 inch in diameter and has an angle 
of repose of 38 degrees; the desired circulation rate is 
310 tons/hour, Assuming that the pipe size will be large 
compared to the particle size (this assumption can be 
checked after the pipe size is calculated, and the pro- 
cedure repeated if necessary) the ordinate of Figure 1 
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Segregation During Filling 





initial Discharge of Fines 





Final Discharge of Coarse 








FIGURE 5—Segregation during filling and non-uniform dis- 
charge from bins and hoppers. Note that this segregation and 
non-uniform discharge is mainly produced during filling. Pre- 


is found to be 310 x 2000 (tan 38 degrees) */45 x 
(32.2) * x (0.01)*° 3600 or approximately 60,500. From 
Figure 1 D,/Dp = 109, and the minimum pipe size is 
109 x 0.120 = 13.1 inches I.D. Obviously the reverse pro- 
cedure can also be employed if it is desired to calculate 
the maximum handling capacity of an existing unit for 
various solid catalysts. 


Mixing and Distribution of Solids Flow. In shaft type 
furnaces, such as the blast furnaces, in moving bed crack- 
ing and adsorption units, in pebble heaters, and in bins, 
hoppers or other solids surge capacity vessels used with 
any equipment requiring a uniform quality or quantity 
of feed, the tendency of the particulate material to segre- 
gate whenever it is moved often causes serious difficulties. 
Most such processes also require uniform downflow rates 
and uniform solids size distribution across the vessel cross 
section. If this is not attained there occurs maldistribution 
of process fluids passing through the bed as well as un- 
desirable temperature distributions. 


Segregation. In piling ore or in filling bins, the solids 
form a cone-shaped pile. The apex of the cone is directly 
below the feed point and the surface forms an angle with 
the horizontal referred to as the poured angle of repose 
(see Part I of this series). If the process of pouring a mix- 
ture of particle sizes is observed closely it will be seen that 
the finer particles tend to remain directly below the feed 
point and the coarser particles tend to roll down the slope 
and collect near the base of the cone. Obviously when the 
pile is limited in size by the sides of a bin the contents of 
the filled bin will appear very segregated; the center por- 
tion will constitute nearly all fines while the coarse parti- 
cles will be collected around the periphery. An excellent 
photographic study of such segregation of particle sizes 
has been presented by Davis.* 

Segregation within a hopper may in itself be relatively 
unimportant; however, when it is emptied the coarse and 
fine particles do not discharge together. Assuming that all 
the contents are withdrawn through a single hole at the 
center of the base, it will be found that material with a 
large excess of fines is discharged first. Then, depending 
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sumably any change that tends to prevent rolling of particles 
during filling will result in a more uniform mixture within the 
bin and therefore a more uniform discharge. 


on the dimensions of the filled portion of the bin, the 
analysis of the discharge will either become increasingly 
coarse or fluctuate for a period of time until finally, when 
almost empty, the last material will consist almost entirely 
of the coarse particles. 


Figure 5 illustrates this effect in an exaggerated form. 
The important point to be noted is that this segregation 
and non-uniform discharge is mainly produced during 
filling. Presumably any change that tends to prevent roll- 
ing of particles during filling will result in a more uniform 
mixture within the bin and therefore also a more uniform 
discharge. 

The first suggestion to come to mind is the use of a 
travelling feed point so as to effectively feed the bin more 
uniformly over the cross section rather than at a single 
central point. Peacock** reported such experiments using 
a model bunker fed with a back and forth motion simu- 
lating a shuttle band conveyor feeder. For comparison he 
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FIGURE 6—Effect of filling method on uniformity of discharge 
from bins and hoppers. Shown here are the effects of three filling 
methods as a function of time. 
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FIGURE 7—Isometric of “eggcrate” bunker partitions. Use of 
this design gave discharge curve, such as in Figure 6, identical 
to the case of uniform filling. 


fed the bunker from a central feed hopper and then also 
repeated the tests filling the bunker very uniformly by 
spreading the solids in layers with a glass tube feeder. 
The particles were allowed to flow out of the tube slowly 
without falling any distance or forming heaps. The results 
were expressed graphically plotting excess coarse (ratio 
of coarse volume to fines volume), or excess fines (ratio 
of fines volume to coarse volume) as shown by analyses 
of the discharge, versus time, The feed material was a 
specially prepared mixture of coal particles having an 


equal volume of particles greater than 10 mesh (the 
coarse) and smaller than 10 mesh (the fines). Figure 6 
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FIGURE 8—Sketch showing the use of multiple feed pipes with 
“bell” or conical outlets. This shows the advantages inherent in 
these devices. 
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gives the comparison of the three filling methods as a 
function of time. 

The foregoing experiments relate to relatively shallow 
or low L/D bins. It has been observed experimentally that 
in tall and narrow bunkers provided with a central draw- 
off, the contour of the surface of the contained bed re- 
mains flat during discharge, indicating that the contents 
are descending uniformly and any horizontal segregation 
is counteracted by remixing before emerging from the 
discharge opening. During the filling of such a hopper, 
segregation is also minimized because any tendency for 
large particles to travel outwards is corrected by rebound- 
ing from the walls, and in any case, the high L/D ratio 
will generally prevent any segregation which may take 
place during filling from having an appreciable effect. 

L. C. Bearer’ was issued a patent on the basis of his 
claim that uniform downflow of solids across the cross- 
section of a pebble heater could be obtained above a 
distance of 1.7 vessel diameters measured from the dis- 
charge point. A few simple experiments with various 
powders will immediately show that the L/D ratio, above 
which downflow is uniform, and below which a depression 
begins to form in the surface of the bed of solids is an- 
other manifestation of the angle of internal friction (see 
Part 1 of this series). At an L/D exceeding the tangent of 
a, uniform downflow is obtained. 

In general, such high L/D bins are more costly to build 
since in most cases more than one would be required. It 
has been suggested that a type of egg-crate partition be 
installed inside a large bunker to break it up into es- 
sentially a number of small ones of high L/D. With a 
central feed point, the center partition of the egg crate 
is filled first and then the material spills over and feeds 
the next adjacent partitions etc. It has been found ex- 
perimentally that if the upper edges of the egg crate are 
sloped toward the bin walls at the angle of repose of the 
solids, all compartments will be filled before any segre- 
gation can occur. 

Figure 7 illustrates the experimental egg crate baffles 
which yielded a discharge curve, such as in Figure 6, 
identical to the case of uniform filling. In moving bed 
petroleum catalytic cracking units where both uniform 
downflow and uniform particle size distribution are re- 
quired, multiple feed points are employed. 

Lassiat, Savage* and Shirk’* were issued patents relat- 
ing to the use of a multiplicity of tubes feeding solids to 
the top of a large diameter bed. In an attempt to improve 
still further on uniform distribution, Shabaker*? patented 
the use of conical outlets on the distributing tubes, Figure 
8 illustrates the advantages inherent in these devices. 


Uniform Downflow. Uniformity of downflow is of even 
greater concern in the design of moving bed processes 
than the problem of suppressing particle size segregation. 
In most instances, the vessel L/D is not sufficient to ex- 
ceed tan a and automatically provide uniform flow. In- 
ternal drawoff devices must be designed to guide and 
control the solids flow. Davis* reported the development 
of a system of baffles for obtaining uniform unsegregated 
downflow of broken ore in bins or roasting furnaces. 


The experiments were carried out in a thin rectangular 
bin with glass sides permitting observation of the flow. 
The ore particles were large enough to permit coloring 
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individual pieces to observe the flow pattern in the bed. 

Figure 9 shows a sketch of a photograph of the model 
bin during discharge. The photograph was obtained us- 
ing one piece of film exposed at 60 second intervals for 
9 minutes without moving the camera. The solid lines 
represent the flow contours at each exposure, or one 
minute intervals. The dashed lines were drawn connecting 
the large colored pieces to show the paths followed by 
the particles in downflow. 

In order to attain uniform downflow, a set of inclined 
baffles was installed in the bottom of the model bin and by 
means of the photographic technique described above, the 
flow profiles of Figure 10 were obtained. The baffles were 
sloped at the drained angle of repose, were kept hori- 
zontal at the top, and had a constant solids discharge 
open area. The design of such baffles for a particular in- 
stallation is not entirely a simple and straightforward 
matter. It generally requires some degree of experimenta- 
tion in every instance; small changes in baffle length or 
spacing can radically change the flow profiles. 

Morse® patented the adaptation of the diamond shaped 
deflector alone as a means for obtaining uniform down- 
flow; he gives specific rules for the sizing of the deflector. 
Another form of baffling system was recently reported by 
Brown‘; he suggested that horizontally disposed rods, ap- 
propriately located, can make a bin truly “top discharg- 
ing” and suppress segregation. The laws governing the 
spacing of the rods have not been investigated. The rods 
serve a function similar to hinged flaps in partitioned 
bins.® 

Johnson’ patented the use of a series of horizontally 
disposed perforated plates having progressively less holes 
such that each hole draws from four above. The plates 
are spaced at such intervals that the angle formed with 
the horizontal by a line connecting the nearest holes of 
two adjacent plates is greater than the angle of repose of 
the solids. This system of perforated plates was used in 
early models of moving bed catalytic cracking units. A 
good deal of experimentation on the flow characteristics 
of solids has been carried out in this connection. 

Modern moving bed units employ the multiple feed 
principle in reverse; catalyst is withdrawn from the re- 
actor through a multiplicity of drawoff tubes leading from 
a grid level to a common duct and thence to the kiln. 
Noll et al*® have presented an excellent description of 
the method of withdrawing both product gases and solids 
from a commercial thermofor catalytic cracking unit. 
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FIGURE 9—A sketch of a photograph of the model bin during 
discharge. The photograph was obtained using one piece of film 
exposed at 60-second intervals for 9 minutes without moving the 
camera. The solid lines represent the flow contours at each 
exposure, or one minute intervals. The dashed lines were drawn 
connecting the large colored pieces to show the paths followed 
by the particles in downflow. 
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FIGURE 10—Sketch of superimposed consecutive photographs 
of discharge from baffled bin showing solids, flow paths and 
profiles. e baffles were sloped at the drain angle of repose, 
were kept horizontal at the top, and had a constant solids 
discharge open area. 
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at Imperial Oil’s new cat cracking plant... 


Main air, cat gas and control air 
—all handled by Ingersoll-Rand centrifugals 


At their Halifax gasoline-fuel 
oil refinery, Imperial Oil Limited 
recently installed five completely 
new process units, including a fluid- 
catalytic cracking plant with a ca- 
pacity of 13,800 barrels per day 
(fresh feed). This modern unit, de- 
signed and constructed by Foster 
Wheeler, Ltd., converts light and 
heavy gas oil fractions into high 
octane gasoline, valuable gases and, 
if required, heavy cycle oil for fuel 
oil blending. 


Main air blower for the cat-cracking unit is a 
50,500-cfm capacity Ingersoll-Rand centrifugal driven 
by a 3600-hp I-R multi-stage, multi-valve steam tur- 
bine. The blower operates at 3500 rpm and delivers 
air at 30 psia. 


Cat gas compressor has a capacity of 10,200 cfm. 
It is a 2300-hp, 6600-rpm unit with discharge pressure 
of 120 psia. Like the main air blower, it is driven by 
an I-R turbine operating at steam conditions of 580 
psig, 700° F.T.T., 130 psig back pressure. 


1 peer eee 


HIS installation of I-R centrifugals, which 
gyre includes a 5050-cfm capacity control 
air blower, is typical of Ingersoll-Rand’s abil- 
ity to provide all the air- and gas-handling 
equipment for any catalytic cracking process. 
Every I-R centrifugal is designed and built for 
maximum dependability and long-range econ- In I] ad a 
omy in the particular service for which it is in- @enso ari 
tended. When expansion or modernization g 11 Broadway, New York 4, N. Y. 
involves new air- and gas-handling equipment, 
be sure to consult your Ingersoll-Rand 
representative. 12-634 
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Brazilian Building 


One of the largest refinery projects in terms 
of diversity of facilities is the $50 million ex- 
pansion program presently under way at 
Petroleo Brazileiro’s Mataripe refinery. A 
complete description of this program plus a 
list of some of the unique features which are 
being incorporated into the refinery are pre- 
sented for your information in this month’s 
“Who's Building.” 

Keep Going to Page 183 


Amoco’s Closing 


A great portion of this month’s “What’s 
Happening in the Industry” is devoted to giv- 
ing you the full story on why Amoco Chemi- 
cals closed its Brownsville, Texas plant. We 
have presented a history of the plant, and a 
complete description of all of the problems 
mechanical and otherwise which beset the 
plant since Pan American Petroleum bought 
it in March, 1954. It makes for both interest- 
ing and informative reading so be sure that 
you... 


Keep Going to Page 241 


Equipment News 


Exactly 30 items of new equipment and lit- 
erature are ready to help keep you informed 
as to “What’s New in Equipment and Manu- 
facturers Literature.” 


Keep Going to Page 339 
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READING 
AHEAD 


“BOXSCORE"” Prelude 


This month, PerroLeuM REFINER again 
presents its quarterly feature, “Construction 
BOXSCORE,” a tabulation of refinery, petro- 
chemical, and natural gasoline construction 
projects from all over the world. Preceding 
the tabulation, however, is a story presenting 
the results of a recent PETROLEUM REFINER 
staff research problem which compares the 
rise in octane numbers in different sections of 
the country with the increase in reforming 
capacity. We were very interested in the re- 
sults—and we’re sure that you will be too. 


Keep Going to Page 172 


Mosquito Hint 


Bet you didn’t know that the following little 
poem (describing a mosquito’s action) can help 
you construct a piece of logarithmic paper. 

Blithely light, lightly light, 

Take one tasty bite. 

It can—and you'll find out how if you... 


Keep Going to Page 174 


News Flashes! 


What country claims to have transformed 
gasoline into a solid? You'll know after you 
read “Changing Times,” that fast-moving ac- 
count of those items that made the news last 
month. 

Keep Going to Page 258 
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Refinery proves economy of CRANE Steel Gate Valves 


r 


Cities Service Refining Corporation, Lake 
Charles, La., knows that gasoline, mixed 
with hypochlorite, can be rough on steel 
valves. Such a corrosive mixture can cause 
leaks in a relatively short time. 


So, about two years ago, a Crane No. 
47-X cast steel wedge gate valve was 
installed in the line to the regulator at 
the settler drum in the product treating 
plant. This valve is operated four or five 
times yearly. It closes tightly every time. 


To date, no leaks have occurred. No 
maintenance has been necessary. 


If you are seeking better service from 
steel wedge gate valves in your plant, why 
not look into the economies Crane valves 
offer you? 


Ask your Crane Representative to give 
you the facts about the features of Crane 
steel gates that make them have longer, 
maintenance-free lives. 





IDEAS FOR YOU. Ask your 
Crane Man or write to the ad- 
dress below for a copy of “Valve 
Performance Facts”"—a 36-page 
circular about the performance 
of Crane valves under varying 
service conditions. 


CRAN E VALVES & FITTINGS 


PIPE © PLUMBING ¢ KITCHENS ¢ HEATING © AIR CONDITIONING 


Since 1855—Crane Co., General Offices: Chicago 5, Ill. Branches and Wholesalers Serving All Areas 
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How To Do it... 





Take a look at how... 


‘Mosquito Method Makes Log Paper 




















Every engineer, at some time or 
other, has the need for a piece of 
logarithmic paper with nothing avail- 
able but natural scale paper. 

Logarithmic paper can be con- 
structed from natural-scale paper 
without the use of tables of logarithms 
by means of the following “mosquito” 
method. Merely keep in mind the little 
rhyme: 

Blithely light, lightly light; 

Take one tasty bite. 

Horizontally and vertically from the 
origin on natural-scale paper write out 
the rhyme, omitting spacing and punc- 
tuation, with one letter to a division 
as shown in the figure. Mark succes- 
sively the numbers 1.5, 2, 3, 4, 5, 6, 
8, and 10 at the last letters of the 
words. Then draw the horizontal and 
vertical rulings to complete construc- 
tion of the logarithmic paper. This 
approximation is good to about one- 
third of one percent. 

Idea submitted by: 
Dr. D. S. Davis 
University of Alabama 


They Used House-Movers 
To Roll Tank 800 Feet 


Standard’s’ Whiting refinery had a 
problem—how to move a 60,000 bar- 
rel water tank to make room for a 
new reformer unit. 

It couldn’t be moved as other tanks 
had been moved in the past. There 
wasn’t enough room to dig a channel 
and float it. It was too big (50 feet 
high, 93 feet across) and too heavy 
(200 tons) to skid. And it was too 
expensive to cut up, move, and re- 
assemble. 

The engineering department came 
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ALL YOU NEED 
IS A STRIP OF PAPER! 


See for yourself 
how this unique Sarco TD steam trap operates 


... why it’s so simple...so trouble-free 
...$0 effective 





= Tee oe 3 2 rs seat URS 6D 9A 


SO SIMPLE -<-this is way same principle 
works in Sarco TD steam trap 


\/ = 


2. Substitute a high 8 Direct steam jet 
velocity jet of steam across bottom of Sarco 
for the jet of air. valve disc. This creates 
low-pressure area under 
disc—resulting in down- 
ward valve-closing force. 


LE inn 
“a 
1, Substitute a simple 


Sarco valve disc for 
the strip of paper. 
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No other steam trap like it! The Sarco TD embodies the most important advance 
in steam trap design in years . . . the thermodynamic principle. Introduced in 1953, 
the Sarco TD has been thoroughly service-proven. Thousands have been installed 
... are providing a level of trapping efficiency and economy heretofore unobtainable. 


A FEW OF MANY ADVANTAGES 


Practically no maintenance—no valve 
mechanism, no narrow channels. Trouble- 


y free, simple design. 


omy \ 
MOVING 


VALVE HEAD — 

HARDENED 

STN. STEEL DISC 
neinenen or no condensate load. 

STN. STEEL 

SEAT SURFACE 


Cuts trap inventory — one large capacity 
seat for all pressures . . . for heavy, light 


Self-adjusting for pressures 10 to 600 psi 


— not a single change or adjustment re- 


quired. 


Operates perfectly when pressure fluctu- 


ates — throughout full pressure range. 


Small size . . . large capacity See for Vourselt 
Only 3 parts...all stainless steel. 
Sizes ¥% to 1”—each body is as small 
as a tee fitting! Capacity is deter- 
mined not by a bulky body but by the 
effective orifice, valve action, pressure 
drop and condensate temperature. 


We will gladly send you a Sarco TD Steam 
Trap and strainer for 60-day trial. No cost 
or obligation. You buy the TD only if you’re 
completely satisfied. Advise size — %, 42, % or 
1”—and application. Sarco Company, Inc., 


635 Madison Avenue, New York 22, N. Y. 


2205-C 


STEAM TRAP 


THE MODERN TRAP THAT IS MAKING STEAM TRAPPING HISTORY! 
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THE PAPER EXPERIMENT 
Hold a strip of paper (about 1%” 
wide by 7” long) directly under your 
lower lip. Blow — creating low-pres- 
sure area above the paper. It will be 
forced upward by atmospheric pres- 
Sure, rising to horizontal position! 


A. Inlet pressure raises disc “‘A” 
from seat ... immediate discharge 
of air and condensate. 


B. Steam follows condensate and the 
high velocity jet across bottom of 
disc “‘A’”’ creates low pressure area 
(Bernoulli effect) . . . jet is deflected 
into chamber “‘F"’ where it builds up 
pressure by recompression and this 
Pressure acts on top of disc “A”... 





C. Pressure in chamber “‘F’’, acting 
on full top area of disc “‘A"’, exceeds 
force of incoming steam and low 
pressure area under disc . . . and 
immediately forces it down, closing 
inlet. As condensation decreases 
pressure in chamber “‘F"’, disc rises 
and steps A or B repeat. 
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Above: 63-ft. high vacuum column partially 
clad with 405 stainless steel built by CB&I for 
Petroleo Mexicanos Minatitlan refinery. 





Partially Clad 
Vacuum Column 
iZololatashicte Mell: M:1a-%4(-ve Ml ob'7 


Cy 


for 
PEMEX 
expansion 


This 63-ft. high vacuum column is a part 
of Petroleo Mexicanos recent increase in 
overall refinery capacity. Partially clad with 
405 stainless steel, it was fabricated at our 
Birmingham plant and furnished through 
the Fluor Corporation, Ltd. to the Min- 
atitlan refinery along with several other 
process and storage vessels. 


CB&I has complete facilities located 
throughout the world to create special and 
standard steel plate structures to the most 
exacting requirements of the petroleum in- 
dustry. When you plan steel plate structures 
for your refinery, write our nearest CB&I 
office for help and information. 
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Chicago Bridge & Iron Company 


Atlanta © Birmingham © Boston © Chicago © Cleveland © Detroit © Houston 
New Orleans * New York © Philadelphia © Pittsburgh © Salt Lake City 
San Francisco ¢ Seattle * South Pasadena © Tulsa 
Plants in BIRMINGHAM, CHICAGO, SALT LAKE CITY and GREENVILLE, PA, 
REPRESENTATIVES AND LICENSEES: 
Australia, England, France, Germany, Italy, Japan, Netherlands, Scotland 
SUBSIDIARIES: 

Horton Steel Works Limited, Toronto; Chicago Bridge & Iron Company Ltd., Caracas; 
Chicago Bridge Limited, London; Sociedade Chibridge de Construcoes Ltda., Rio de Janeiro. 
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up with the idea of calling in a local 
housemoving firm. When they. came 
out of their huddle, plans were laid 
to move the tank just as if it were a 
house. 


They chipped away the foundation, 
and jacked up the tank. Supporting 
the sagging tank bottom with heavy 
beams, they rolled dollies under it. 
And away they went. 

Some 800 feet later the peripatetic 
tank came to rest, but only after three 


eT Pouyvinyt CHLORIDE 
eS ag 


oe Ae 


How to Do Mees 


stops to change direction and a con- 
stant battle against soft sand and 


heavy winds. 


It was estimated that the house- 
moving-type tank-moving cut the dis- 


assemble-reassemble method’s time in 
half, and cut the cost almost two- 


thirds. 


Photograph and story courtesy The | 


Standard Torch. 
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100 200 


Maximum Operating Pressure (psi) At 75°F 








400 $00 


Graph Shows PVC Pipe Limiting Conditions 


Polyvinyl chloride pipe can be em- 
ployed up to 130 F. in the case of 
high impact and up to 150 F. in the 
case of normal impact. Creep con- 
siderations at higher temperatures 
result in excessive derating of the 
recommended pressures above these 
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points. The chart presents adjustment 
factors to be applied to 75 F. ratings 
for service at higher temperatures for 
high-impact materials. The recom- 
mended pressures at the higher tem- 
peratures are based on creep data and 
assume an allowable expansion over 


Superior quality forged body 
— precision machined ; 
Uniform wall thickness 
—no weak spots —» § 
Extra heavy reinforcing rim 





Larger diameter com eors 
for longer service life 


Extra 
| Hi-Strength 
forged 
hondles 
—greoter 
economy 


Uniform heavy 
wall thickness 
—no weak spots Fal ‘i 
Superior quality forged body § 
—precision machined 
—accurate tolerances 


Recess retains gasket 
in coupler ond assures 
proper placement 


your best buy is 


EVER-TITE 
-the best quality 


e + 
quick couplings 
Bronze 
Aluminum 
Stainless 
Carbon 
Malleable 
Hastelloy 
You save time and 
money when you use 


EVER-TITE 


EVER-TITE COUPLINGS, because 





| 


| Coupler 





| % 
EVER-TITE od 
Adapter ai 


Standard 
Adapter and Coupler 


you get speedy 
deliveries—no leaks. 
The tightness is 
predetermined in 
manufacture so you 
can be sure with 
EVER-TITE. 


The EVER-TITE 
trademark is a 
hallmark of 
dependability. 
EVER-TITES do the 
best job in the trans- 
fer of every type of 
product through 

hose or pipe. 

Get EVER-TITE and 
get the best. Ask your 
distributor now. 
EVER-TITE COUPLING CO. INC. 
254 West 54th Street 
New York 19, N. Y. 


and 


EVER-TITE 
Shank 
Hose 
Coupling 


Dust Plug 


Dust Cap 
EVER-TITE Dust Protectors 


For more data on advertised products, use Readers’ Service Cards, last page. 





only 20% of the operating costs 
of conventional doctor treating! 





PETRECO-BENDER 


CATALYTIC SWEETENING PROCESS 











In the Petreco-Bender Process chemical 
costs are often 80% less than with conven- 
tional sweetening ...the normal sulfur re- 
quirements are less than for doctor treating, 
and just enough alkali is needed to maintain 
a slightly alkaline distillate. Normal catalyst 
life is about 12 months before regeneration 
is required, and it can be done economically 
at the plant site. 


er me —_— ...and there are 
other economic advantages: 


No volume loss. 


Low Operating Cost. Entire chemical cost of the Petreco-Bender Process is often 
less than cost of utilities alone in conventional sweetening. 


No Regenerator Effiuent to Dispose of; No Biackstrap; 
No Air Pollution. 


Automatic and Continuous Operation. 


A Better Product. Use of less sulfur means a sweet, non-corrosive product. 


FREE ILLUSTRATED BULLETIN 
... Available to you on request. 


PETRE<S 


A DIVISION OF PETROLITE CORPORATION 


B-57-2 
3202 SO. WAYSIDE DRIVE, HOUSTON 1, TEXAS « 1390 EAST BURNETT STREET, LONG BEACH 7, CALIFORNIA 
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How to Do It... 


the life of the installation. From an 
ASME paper entitled “Plastic Pipe 
in the Petroleum Industry,” by 
George C. Anderson, National Tube 
division, United States Steel Corp., 
presented to the Petroleum division 
meeting in Tulsa, September 22, 
1957. 


ame Bens 





19,862 years of precision metal-forming 





Time brings experience . . . experience brings skill . . . 
and the FLEXON® team of engineers, metallurgists, and 
technicians have worked a total of 19,862 years perfecting 
the most skillfully-made expansion joints that can be 
formed. 





These same skills are part and parcel of all Flexonics 
formed and corrugated tubular shapes in metal—flexible 
metal hose, instrument-type bellows, “impossible” bends 
and section modulations for aircraft parts. They assure 
you expansion joints that you can install and forget. 


Always specify FLEXON Expansion Joints—free-flexing 
and controlled-flexing; dual and multiple types; balanced 


Make Yourself a Separator joints and other special designs; all in stainless steel, monel, 


and other workable alloys. Flexon Expansion Joints last 


For Drying Air and Gases longer on the job—because they are engineered right and 
made better. 
In every refinery are pressure ves- 


sels thrown on the scrap heap, which Write today for your copy of the Flexon Expansion Joint Design 
atte good condition Sceun of these Guide—28 pages of facts about absorbing pipe motion. 
welded vessels may be adaptable to 
make large size separators for air or 
gases. The principle used to separate 
liquid droplets is the repulsion cone 
as shown in the sketch. The cutting 
and welding jobs can be performed 
by any skilled welder. Compressed air 
or gas enters from left, is directed 
against the repulse cone, where the 
fluid looses moisture and other parti- 
cles. The latter slide down the cone oe 

towards the opening at the bottom. 6 et ae om ics 
An air trap with ball float automati- 

cally drains the vessel. The dried air oe ee 
or gas leaves the separator on the EXPANSION JOINT DIVISION— 1336 S. THIRD AVE., MAYWOOD, ILL. 
righthand side. An alternative outlet yyy Cx (o-7 a gq 
is shown in dotted line on top of the be 
vessel, 














EXPANSION METAL NON-METALLIC BELLOWS AIRCRAFT 
JOINTS HOSE HOSE COMPONENTS 
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hard-to-hold 
fluids in hand 
with Hamer 
Valves! 


When the service conditions are tough 
and a lot is riding on the valves 
performance, play it safe, specify 
and install a Hamer Valve. 


*-* 


Why a Hamer Valve? The reason is ~~ {= 


simply proven dependable performance oo} , 

...a@ performance that has measured | 

up time and time again under some of re : ‘ He 
the most crucial service conditions to ™ = i, | 
which any valve has ever been subjected. ‘ - t = 
Why are Hamer Valves so outstanding? 
We feel it is because of the extra measure 
of effort given to their design and HAMER LINE BLIND VALVES 
manufacture. Hamer Valves are made 
slowly, carefully. Each valve part is 
individually inspected, each valve 
individually tested, each customer order 
analyzed to be sure the valves ordered 
are the right ones to do the job expected 
of it. Nothing is left to chance or guess. 
To be sure, you will pay a little more 
for a Hamer Valve. But the unmatched 
performance, makes the additional cost 
well worth it for these fine Hamer 
Valves, truly a valve without equal. 


contamination allowed here... 
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HAMER PLUG VALVES 


HAMER GATE VALVES This Lift-Type Plug 
can’t stick ever! 


; The plug adjusting nut, an 
Leakproof Shutoff, Pu 9 


Upstream Downstream 


exclusive feature on all Hamer 
Plug Valves permits the plug to 
be lifted slightly from its seat, 
making it easy to open or close 
HAMER VISIBLE WEDGE the valve. A simple turn lowers the 
plug back into its seat and holds 
it there in perfect alignment. 
No matter what the service 
Foolproof line shut-off "ieee be ” inti iyiie conditions, or lapse of time between 
operations, this outstanding 
A new high in safety, stability ! — Hamer feature assures POSITIVE 


and simplicity of operation is ee eee E-Z Turn control of the plug 


incorporated in this outstanding a Be: e at all times. 
rigid-type Visible Wedge Blind : 
Valve. Precision metal-to-metal fit 


of the wedge and seats, plus 
dependable seal rings, provides a 
foolproof line shut-off that's 

both positive and permanent. 


Send for Free Literature 
Bulletins on all Hamer Valves are 
available and will be sent upon request 


HAMER Biaaes-s eee see ene eeh. ie VALVES 
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CASING AND DIAPHRAGMS—heavy wa EXTERNAL BEARINGS— 
construction—split horizontally for easy accessibility f ste preventing contact with gas handled 


DIFFUSERS—streamlined for efficient gas handling 


WELDED, CLOSED IMPELLERS—smooth continuous SS 
surfaces prevent “build-up” and resulting unbalance 


SHAFT THRUST COLLAR—Kingsbury ae 
type thrust bearing to absorb load in either direction ee 


LABYRINTH 
SEAL—prevents 
interstage leakage 


DEPENDABILITY 


a 


Elliott centrifugal compressors are designed and built 
with the simplicity and ruggedness that pays off in 
dependable, long-term, non-stop performance. Available 
in single and multistage types . . . for inlet capacities up 
to 150,000 cfm and pressures up to about 500 psig 
equivalent air pressure . . . turbine or motor driven. . . 
with or without step-up gear. For further details, call 
your nearby Elliott District Office or write Elliott Company, 
Compressor Department, Jeannette, Pa. 


ELLIOTT Company 


Two of three Elliott motor-driven single-stage 
centrifugal compressors serving oil black plants in 
Oklahoma. Each compressor is rated 5255 inlet cfm, 
handling air at atmospheric pressure and boosting it 
to 3.85 psig. 
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Who's Building .. . 





Construction BOXSCORE appears On Page 197 


$50 Million to Expand Brazilian Plant 


Highly diversified refinery will include 13 new 
units and complete offsite facilities. 


(This lead story for the “Who’s 
Building” section was prepared and 
written for PETROLEUM REFINER by 
M. H. Norlander, project manager 


for The M. W. Kellogg Co.) 


ONE OF THE LARGEST refinery 
projects in terms of diversity of facil- 
ities being constructed is the $50 mil- 
lion expansion program presently 
under way at the Petroleo Brasileiro 
S. A.’s (Brazilian Government owned 
corporation) Mataripe Refinery near 
Salvador, Bahia, Brazil. This project 
will include thirteen process units, 
complete refinery offsite facilities and 
a separate marine terminal. The 
M. W. Kellogg Co., New York, and 
its subsidiary, Companhia Kellogg 
Brasileira, Rio de Janeiro, are design- 
ing and enginering this expansion and 
Kellogg Pan American Corp. is pro- 
viding erection and operating super- 
vision. 

A complex project, no interruption 
in the flow of products from the re- 
finery could be tolerated even though 
the area occupied by some of the ex- 
isting offsites will be used for erection 
of new process units. By changing ap- 
plication of the existing units, many 
of the present offsite items will be 
used in different services at new loca- 
tions in the expanded refinery. 


The marine terminal is located on 
an island approximately five miles 
from the refinery and, except for 
electric power which is furnished by 
the refinery, is a complete entity. The 
power cables and the product lines 
are being routed overland through 
almost uninhabited jungle. One spe- 
cial feature in the design of these 
facilities was the design and erection 
on a “crash program” basis of facili- 
ties to permit offshore loading of 
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crude into T-2 tankers, This pro- 
gram was completed and in operation 
in approximately six months after the 
“go-ahead” was received. 

This current expansion is the sec- 
ond for the Mataripe refinery. The 
original plant, which went on stream 
in 1950, contained units for crude dis- 
tillation, gas oil cracking, visbreaking 
and naphtha reforming. These units 
were integrated on a single plot as a 
combination unit, The rated crude 
charge was 2500 bpd. Because of its 
location, this plant had to be self- 
sufficient with respect to utilities, 
hence, the offsites include steam and 
power generation, salt water pumping 
station, marine loading station as well 
as the usual tankage, pumping, blend- 
ing facilities and the like, Petrobras 
erected and maintains its own village 
for personnel. 


The first expansion, which in- 
creased crude running capacity by 
2500 bpd, went on stream in 1953. 
Process facilities consisted of: 


1. A new combination unit similar 
to the original unit except that a 
vacuum flashing stage and additional 
gas recovery equipment were added; 


2. A new Catalytic Polymerization 
unit. 


3. Revisions to the existing combi- 
nation unit to improve gas recovery. 


4. Addition of offsite facilities as 
necessitated by the above process 
units. 


The expanded refinery at the com- 
pletion of the current project will in- 
clude the following process units: 


1.Two separate 7500 bpd crude 
distillation units. These units will be 
made by revising the two existing 
combination units. 

2.A 22,000 bpd atmospheric & 


vacuum crude distillation unit de- 





are “firsts” for the area: 


sources. 


Brazil will be used. 





Special Features 
The refinery incorporates these unique features some of which 


1. The greatest number of process units ever designed and 
engineered simultaneously for a South American refinery. 
. The first units built in Brazil using solvent extraction and 
treating methods for the production of lube oils. 
. The first Orthoflow catalytic cracking unit built in Brazil. 
. The first centrifugal extractor installed in Brazil for sep- 
arating phenol-oil mixtures. 
. The first plant for producing wax products from petroleum 


. The first large scale plant designed to operate with Bra- 
zilian crude as a charge stock. 

. A substantial amount of Brazilian manufactured equip- 
ment including pumps, motors, pipe and fittings, structural 
steel as well as all common building materials will be used. 

. Materials and equipment from three countries other than 
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signed to handle Brazilian or medium 
sulfur Near-East crudes. 

3. An 18,000 bpd (total feed) Ortho- 
flow Catalytic Cracking unit with exten- 
sive gas recovery facilities. 

4.A 180 bpd butylene catalytic poly- 
merization unit, This unit is a revision of 
the existing catalytic polymerization fa- 
cilities. 

5. A 500 bpd catalytic polymerization 
unit. 

6. An 8500 bpd vacuum distillation unit 
designed to produce lubricating oil base 
stocks. 

7.A 6300 bpd (nominal capacity) 
phenol. extraction unit designed to use a 
centrifugal extractor rather than the con- 
ventional counter-current flow tower. 

8. A 3600 bpd (nominal capacity) pro- 
pane yee unit. 

9. A 3700 bpd (nominal capacity) pro- 
pane dewaxing & deoiling unit. 

10. An 1870 bpd (nominal capacity) 
wax distillation unit. 

11. A 2800 bpd (nominal capacity) wax 
& oil percolation unit. 

12. A plant for the manufacture of wax 
modifier. 

In addition to the foregoing units, pro- 
vision has been made in the plant layout 
and the utility distribution system to per- 
mit the incorporation of a catalytic re- 
forming unit and gasoline and kerosine 
treating facilities. 

Expansion of the offsite facilities in the 
current program will include: 

1.A new power plant in which there 
will be three 225,000 #/hr, 600#, 750 F 
TT steam boilers and three 2500 KW, 
13,000 volt turbo-generators together with 
their attendant facilities. After this new 
power plant is in operation, the original 
power plant will be dismantled and the 
three existing low-pressure boilers and 
their facilities incorporated into the new 
power plant. 

In addition to supplying utilities for the 
refinery proper, the power plant will sup- 
ply power for the village and the marine 
terminal, some five miles distant. 

2. A new salt water pumping station in- 
cluding a new intake and flume which will 
extend 1500 feet out into Bahia Bay. 
When this new pumping station is put 
into operation, the existing station will be 
abandoned and its equipment incorporated 
into the new station. 

The new cooling water effluent system 
from the refinery will include separators 
and a holding basin and the effluent will 
exist through a flume to an estuary on 
the opposite side of the peninsula from 
the intake. The existing effluent system 
will be kept in service but a holding basin 
will be added to minimize outflow prob- 
lems when usually high tides occur. 


3. Reuse of existing tankage but in serv- 
ices different from their present service 
and, generally, in different locations. Re- 
finery product tankage is limited to run- 
down and intermediate storage and final 
storage is located at the marine terminal. 
Crude storage for refinery operations is 
located at the refinery and the marine 
terminal contains storage facilities for re- 
ceipt from tankers of imported crudes. 

4.The usual pumping equipment for 
handling refinery internal distribution plus 
a separate pumping station for transferring 
products from the refinery to the marine 
terminal. 


5. Wax handling facilities which will 


184 


permit either bulk distribution or distribu- 
ton in cartons. 

6. A truck loading station for distribu- 
tion of locally used products. 

7. New or enlarged administrative, lab- 
oratory, maintenance and similar facilities. 

The marine terminal, located on an 
island, is a complete entity except for 
power generation. Product storage is pro- 
vided for gasoline, kerosine, fuel oil, four 
lube oil stocks, propane LPG and butane 
LPG. Pumping equipment is provided for 
loading tankers, coastal vessels and barges. 

The docks, which are being furnished 
by Petrobras but for which Kellogg and 
Companhia Kellogg Brasileira are design- 
ing the piping and other facilities, pres- 
ently contemplate separate berthing piers 
for two T-2 or larger tankers, a berthing 
pier for smaller coastal vessels and two 
berthing points for barges. 

Erection of the refinery facilities and 
marine terminal is presently under way 
and is scheduled for completion in 1959. 
Erection supervisors have been furnished 
by Kellogg Pan American Corp. 

Operating supervisors also will be fur- 
nished by Kellogg Pan American Corp. 


Gulf Oil Corp. has awarded a contract 
to Procon, Inc., to install facilities to proc- 
ess approximately 10,000 bpd of light 
gasoline at its Port Arthur, Texas refinery. 

The facilities will include fractionation 
equipment and a pentane isomerization 
unit. The hydroisomerization process em- 
ployed is based on developments in the 
laboratories of both Gulf Research and 
Development Co. and Universal Oil Prod- 
ucts Co. It is believed that this will be the 
first commercial unit to use a platinum 
catalyst for isomerizing pentanes. 

The new facilities will produce three 
main products: isopentane for use as a 
high quality blending stock in aviation and 
premium motor fuels; a dehexanized prod- 
uct which will be charged to a 26,000-bpd 
Platforming unit where this material will 
be upgraded into a high quality motor 
fuel; and hexanes for use as a starting 
point for certain chemicals. 


Standard Oil Co. (Ohio) has broken 
ground for its new $3.8 million alkylation 
unit at its Cleveland No. 1 refinery. The 
unit is to be completed May 1, 1958, and 
so rigid is the building schedule of Arthur 
G. McKee & Co. of Cleveland, who have 
the prime construction contract, that the 
brief ceremonies were conducted despite a 
drizzling rainfall 

The new unit is an advanced version 
of the alkylation unit which was built at 
the Sohio refinery in Toledo in 1953 and 
is used to produce high octane aviation 
gasoline. 

The feed stock will be butane gases from 
the Cleveland refinery catalytic cracking 
operation which will be converted with 
sulphuric acid catalytic to 100-plus high- 
octane gasoline blending stock. 

The maximum feed rate to the new al- 
kylation unit will be 230,000 gallons per 
day with a product maximum of 150,000 
gallons per day of 100-plus octane gasoline 
components. 


Frontier Refining Co. will increase the 
capacity of its. Cheyene refinery from 16,- 
500 bpd to 22,000 bpd. The company is 
also doubling the capacity of the plant’s 
asphalt unit to 10,000 bpd. The expansion 
is being financed through a $1.5 million 
loan from the Metropolitan Life Insur- 
ance Co. 


Commerce Oil Refining Corp. has 
awarded The Fluor Corp., Ltd., a contract 
in excess of $50 million to design, engineer, 
and construct a complete 43,000 bpd re- 
finery at Jamestown, R. I. 

The installation will cover a 600-acre 
site on the northern end of Conanicut Is- 
land, located in Narragansett Bay, near 
Providence. 

Designed primarily to produce high oc- 
tane gasoline, the refinery will employ the 
latest processes including: pentane isomeri- 
zation, Unifining, Platforming, alkylation 
and catalytic cracking. Pollution of the air 
by undesirable sulfur compounds present 
in the crude oil will be prevented by con- 
verting the harmful compounds into sulfur 
which will be sold to chemical manufac- 
turers. 

More than 60 percent of its production 
will be 100 plus octane gasoline, the re- 
mainder distillate fuel oils and miscellan- 
eous products. 

Offsite facilities will include a 600,000 
pounds-per-hour boiler plant, a complete 
salt water cooling system, tank farm, docks 
for loading tankers and other facilities. 

Fluor has started engineering work on 
the project and construction is scheduled 
to begin soon, with completion set for 
early summer, 1959. 


Petroleos Mexicanos plans to increase 
refining capacity in Mexico by about 
100,000 barrels daily by late 1958. If car- 
ried through, this program would satisfy 
mounting demands in 1957 and 1958 and 
displace about 50,000 bpd of products 
being imported. Many industries have re- 
portedly expressed willingness to pay 
higher petroleum product prices to Pemex 
if they can be assured plentiful domestic 
supplies. The government is expected to 
announce a new schedule of higher prod- 
uct prices soon. 

From two to four additional refining 
units are to be completed within the next 
two years, according to Noticias. 


The California Oil Co. has announced 
that construction work is underway at 
Perth Amboy (N. J.) on new process 
equipment designed to increase produc- 
tion of the higher octane gasolines, and 
to manufacture an important petrochemi- 
cal. 

Raised into place at Caloil’s Perth Am- 
boy refinery was the first of two tall new 
towers, one as high as a 17-story building, 
which will re-distill gasoline to produce 
an even greater quantity of top octane 
fuel. At the same time the new units will 
manufacture normal hexane, which will be 
treated to make a top-quality commercial 
solvent. 

One of the new towers put into place 
reaches to a height of more than 200 feet. 
It is ten feet in diameter, and weighs 120 
tons. The other, of a comparable diameter, 
is 163 feet tall. 

Design capacity of the new units is 9700 
bpd. Process design work was done by 
Caloil affiliate, California Research Corp., 
with the construction contract awarded to 
the M. W. Kellogg Co., New York. The 
new units are scheduled for completion by 
the end of the year. 


The Dow Chemical Co. has awarded 
an estimated $4.5 million portion of its 
Louisiana division chemical plant con- 
struction contracts to Procon Inc., Des 
Plaines, Ill. Overall, the Louisiana division 
development involves a Dow investment in 
excess of $50 million. 

Procon’s contract covers water and sew- 
erage treatment facilities, plant water 
pumping facilities, offsite piping, and tank 
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CHROMOMAX* 


keeps your plant “‘on spec’’ 


ee ee ee ee | 


CHROMO MAX Synthetic Rubber Plants « Hydrogenation Plants « Paint 
Jour key Industry ¢ Petroleum Plants « Fermentation Industries « 

to process 
stream Chemical Process Plants Natural Gas Processes « Coal 


analysis Distillation Plants « Ammonia Plants « Nitrogen Industry 


In the mushrooming process industries, accurate analyses of process streams are a 
“must” in keeping close control of numerous products and determining the efficiency of new 
processes. L&N’s Chromomax analyzer gives process engineers a running picture of plant pro- 
duction . . . rounds up analyses from as many as four streams, with up to four components 
in each stream. In the applications listed above, this gas chromatography analyzer separates 
natural gases, vapors and low boiling point liquids with hydrocarbons to at least Cs. 


For dependable, accurate analysis, investigate ““Chromomax,” a new important name 
to your process. Write for Folder ND46-91(7) from Leeds & Northrup Company, 4923 
Stenton Ave., Philadelphia 44, Pa. 


LEEDS & NORTHRUP COMPANY 


Instruments Automatic Controls + Furnaces 


“TRADE MARK 
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car cleaning facilities. Completion is ex- 
pected early in 1958. 


The new Dow division will manufacture 


ethylene and propylene oxides and glycols; | 


chlorinated solvents including carbon tet- 
rachloride, perchloroethylene and trichloro- 
ethylene; the plastic monomer, vinyl chlo- 
ride, hydrochloric acid and caustic soda. 


Standard-Vacuum Oil Co.’s long- 
pending plan for a 25,000-bpd Philippine 
refinery moved one step closer to realiza- 
tion this month. 


The National Economic Council gave 
its approval for the project after making 
some modifications in Stanvac’s original 
proposal for a $40 million plant to be 
established on the east coast of Bataan. 

The proposal now goes to the President 
and the Monetary Board. 

Stanvac’s plant would be the second in 
the Philippines. Caltex has a 13,000 bpd 
plant about 70 miles south of Manila. A 
Shell affiliate also has had long pending 
plans to build a refinery in the country. 


U. S. Oil & Refining Co.’s 10,000-bpd 
plant at Tacoma, Wash., is now on stream. 
A United Transportation Co. barge carry- 
ing 30,000 barrels of crude from Canada 
brought the refinery’s first raw material. 


Spencer Chemical Co. will build a 
new urea plant at its Henderson, Ky., 
works, Completion date for the new plant 
which will have a daily capacity of about 
100 tons is now scheduled for around 
next summer. Spencer is already produc- 
ing urea at its Vicksburg, Miss., works. 


Dow Chemical Co. has announced 
that construction of an acrylonitrile plant 
is scheduled to begin early next year at 
its Texas division at Freeport. 

The new plant, currently planned for 
completion in December, 1958, is expected 
to start production during the first quar- 
ter of 1959. 


Continental Oil Co. has completed a 
$1.4 million construction project at its 
Denver refinery, which includes a 3300- 
bpd catalytic reforming unit. 

In addition to gasolines, products from 
Conoco’s Denver refinery include heating 
oils, diesel fuels, residual fuel oil and pro- 
pane. 

The Denver refinery was originally built 
in 1931 and was considered the most mod- 
ern refinery constructed at that time. It 
later served as a pilot plant for larger 
units built in the country, and in 1938 its 
capacity was doubled from 2000 to 4000 
barrels daily. Ten years later, a $5.8 mil- 
lion modernization program was completed 
at the Conoco unit which greatly increased 
its yield and today the refinery has a daily 
capacity of 11,000 barrels. 


Cities Service Oil Company (Pa), 
has announced the construction of one of 
the nation’s largest asphalt refineries. The 
multi-million-dollar manaufacturing plant, 
being built at Linden, N. J., and designed 
solely for asphalt production is scheduled 
for completion next year, 

The company already refines asphalt at 
Linden and the new facility under con- 
struction adjacent to the present plant 
will result in a substantial increase in pro- 
duction. The switch-over from old to new 
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Chemiseal® Gaskets 


... With protecting Jackets of du Pont TEFLON, are impervious to all 
known chemicals*. They are made with a variety of filler constructions 
to suit every connection problem—every pipe and nozzle material 
requirement — whether glass, ceramics, stainless, Karbate, Haveg, glass- 
lined steel, etc. That is why Garlock 8764 Chemiseal Gaskets have 
become the standard choice of the process industries. 


Ulnited 
S\tates 
Gasket 


*Excepting molten alkali metals, fluorine at 
elevated temperatures and complex halogen 
compounds. 


Illustrated at left is the standard 

Chemiseal slit-envelope Ring type 

Gasket designed to fit inside the 

bolt circle of flanges drilled to 

125 lb. standards and made for 
all standard pipe 
sizes up to 10” I.D. 
Stocked for all 
Pfandler and Glas- 
cote standard noz- 
zle sizes from 11%” 
to 10” I.D. 


Also available as 
shown with double 
jacket protecting 
O.D. as well as I.D. 
against corrosion. 


Illustrated at left is Chemiseal 
formed-shield Ring type Gasket 
for large diameter glass-lined steel 
or special material nozzles and 
irregular shaped openings. Also 
available as shown with double 
formed-shield protecting both 
O.D. and I.D. 


Illustrated at left are Chemiseal 
Gaskets with full face filler with 
bolt holes, for standard Corning 
conical flanges. These gaskets seal 
with unusually low 
bolt loads. Shown 
are both slit- 
envelope and milled- 
envelope types. 


Milled-envelope 
type fits flush with the pipe I.D. 
and provides minimum imped- 
ance to flow. This type Jacket is 
supplied either with full face filler 
or with filler to fit inside bolt circle 
on standard 125 lb. flanges. 


Write for Catalog AD-154. 


United States Gasket Company 
Camden 1, New Jersey 


tA i 


OF THE GARLOCK PACKING COMPANY 


For more data on advertised products, use Readers’ Service Cards, last page. 





the Best™ 


VERTICAL COMBINATION GAS & OIL BURNER 


JOHN ZINK 


“pA” 


Oil spillage cannot cause gas burner 
plugging. 


If the oil can be pumped, the “DA” 
can burn it. 


No matter what calorific value gas is 
made available, this burner can handle 
it safely and quietly. 


For detailed information, 
write for Bulletin DA-357. 


JOHN ZINK COMPANY 


4401 SOUTH PEORIA TULSA 5, OKLAHOMA 


For more data on advertised products, use Readers’ Service Cards, last page. 
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refinery has been planned to assure no 
shutdown during construction of the new 
plant. 

The Cities Service facility is located be- 
side the waters of Arthur Kill, which sep- 
arates Linden from Staten Island. This 
affords easy access to super-tankers with 
cargoes of crude petroleum for transfor- 
mation into asphalt. 


Empresa Nacional de Petroles, 
Chile’s government company, may soon 
start an expansion program at its Concon 
refinery as the result of a recent announce- 
ment of plans for a products pipe line 
from the refinery to Santiago. 

The refinery expansion will add a 
24,000 bpd distillation unit at the Concon 
plant which now has a 20,000 bpd ca- 
pacity. ENAP also intends to add substan- 
tial cracking capacity. 

The company last year considered an 
expansion plan that included the distilla- 
tion unit, a 9600 bpd vacuum distillation 
unit, an 11,000 bpd fluid catalytic cracker, 
a 6000 bpd catalytic reformer, and a 2000 
bpd alkylation unit. 

The proposed products pipe line will 
be built jointly by ENAP, Esso Standard 
Oil Co. (Chile), and Sia. Petroleos de 
Chile (COPEC), and will run approxi- 
mately 75 miles to Santiago. 

ENAP also has plans for a 44 Mmcfd 
gas plant and a crude stabilization plant 
in the Manantiales field on Tierra del 
Fuego. 


Government of India would like to 
build a plant in the Bombay area to pro- 
duce 1.5 million tons of fertilizers from 
tail gases of refineries operated by Burmah- 
Shell Refineries, Ltd., and Standard Vac- 
uum Refining Co. of India. 

Last month the Indian government set 
up a negotiating committee to talk prices 
with the two refining companies. If an 
agreement is reached, India would build 
a plant to produce 500,000 tons a year of 
ammonium sulfate and about a million 
tons of nitrogen fertilizers. 


The Texas Co. has announced that 
Texaco will build a gasoline plant, to 
process gas from the Aneth Field, in 
southeastern San Juan County, Utah. The 
plant will recover and market natural 
gasoline, butane and propane. Residue gas 
will be marketed or used for secondary 
recovery purposes, It is contemplated that 
other producers in the field will partici- 
pate in ownership of the plant. 


Wiseco Processing Plant, Inc., 
participated in by Christi, Mitchell & 
Mitchell Associates and Warren Petroleum 
Company, will build a natural gas process- 
ing plant near Bridgeport, Texas, center 
of an estimated 2.5 trillion cubic-foot nat- 
ural gas reserve in the Wise County area 
of North Texas. 

When completed in early 1958, the 
plant will be a final link in a gathering, 
processing and transportation system that 
will deliver the gas from the wellheads in 
and around Wise County to burner tips 
in the Chicago area, where an estimated 
250,000 consumers await service. 

The plant is designed to process 150 
million cubic feet per day of gas taken 
from wells in the Wise County area. From 
this, the plant would process about 222,000 
gallons per day of propane, isobutane, 
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Plus factory trained engineers & technicians™ 
to assist you in selecting the types best suited to your needs 


here are more than 17,000 items 

in the Crouse-Hinds line of 
Condulet® and floodlighting equip- 
ment. Each is designed with some 
specific advantage or quality that 
makes it best suited for a particular 
application. 

Of course, no engineer, electrician 
or contractor with a regular job ‘to 
do, could possibly keep in mind all 
the pertinent data and information 
concerning each of these items. 
That’s why Crouse-Hinds maintains 
a factory-trained field staff of 80 
graduate E.E.’s and technical men. 


Their jobistoconfer with the users 
of Crouse-Hinds equipment and to 
point out the reasons why certain 
Condulet equipment or floodlights 
are better suited for a particular job 
than others. With a broad grounding 
in the details of the National Elec- 
trical Code and a trained alertness 
for spotting explosion hazards in un- 
suspected places, they make a con- 


sulting or factory-engineer’s job less 
onerous. 

Their service is prompt and with- 
out obligation. Naturally they usually 
work on jobs of sufficient size to 
merit top-level attention, but even a 
small job with a large problem gets 
the same careful appraisal. If you'd 
like to talk or correspond with such a 
specialist, just write, wire or phone. 


USE-HINDS ¢: 


*Dust-ignition-proof 


Main Olfice and Factory: Syracuse, N. Y. 


Crouse-Hinds Company of Canada, Lid.: Toronto, Ont. 
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normal butane and natural gasoline. It 
will be operated by Warren Petroleum Co. 
personnel. 

Located about two and one-half miles 
southwest of Bridgeport, the plant is being 
built as part of the producers’ contract 
with Natural Gas Pipeline Co. of Amer- 
ica. Natural, which will transport the gas, 
is presently building a 350-mile line from 
the Wise County area to its pipeline ter- 
minus at Fritch. Scheduled for completion 
early in 1958, the line was begun early 
this year after Natural received a favor- 
able decision from the Federal Power 
Commission on its application to build the 
pipeline. 


Humble Oil & Refining Co.'s Refin- 
ing Research and Development division is 
occupying a newly-completed extension to 
its main laboratory building at the Bay- 
town, Texas, research center. The 27, 000 
square foot expansion provides a 70 per- 
cent increase in laboratory space and about 
40 percent in offices. 











Phillips Petroleum Co.’s construction 
of a 1200-bpd fluid catalytic cracking unit 
at its Great Falls, Mont., refinery neared 
completion with erection of a 65-ton pre- 
fabricated reactor-regenerator. 

Contractor on the project is Procon 
Inc., Des Plaines, Ill. The refinery addi- 
tion also was engineered by Procon and 
is based on Universal Oil Products Co. 
designs. 

By using the prefabricated unit, con- 
struction costs were reduced and construc- 
tion work was speeded up. The unit was 
fabricated by Lockport Manufacturing 
Co., Joliet, Ill., and shipped to Great Falls. 


Administracion Nacional de Com- 
bustibles, Alcohol y Portland 
(ANCAP) will enlarge its Teja refinery 
at Montevideo, Uraguay, according to a 
recent contract between ANCAP, and 
M. W. Kellogg Co. and Kellogg Pan 
American. Current rated capacity of the 
lant is 25,000 barrels daily, which will 
i more than doubled by the planned 
additions. 

A new atmospheric and vacuum distilla- 
tion unit, with a capacity of 28,000 bpd; 
an orthoflow fluid catalytic cracking unit 
with a daily fresh feed capacity of 5000 
barrels daily; a 3000-bpd catalytic re- 
former; a gas treating unit; and a gas 
stabilization unit will all be added to the 
Teja Refinery. 

Kellogg is to procure all new equipment 
going into the new units, and will act in 
an engineering, design, and advisory con- 
struction capacity for ANCAP. The latter 
will be responsible for actual construction, 
including the necessary labor. 

No probable starting or completion dates 
for the expansion project have been an- 
nounced, but work was expected to start 
in the near future. 





L. Sonneborn Sons, Inc., will expand 
its microcrystalline wax plant at Petrolia, 
Pa., to include facilities for the manufac- 
ture of oxidized microcrystalline type 
waxes. These hard waxes, which function 
| as replacements for natural or vegetable 
waxes, are primarily intended for use in 
the nufacture of emulsion polishes. 

A Pilot plant for limited production of 
oxidized waxes has been in operation for 
some time, according to Sonneborn offi- 

| cials, while construction on its new plant 
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POWER JOBS LIKE THIS 
THE COUNTRY OVER ARE NOW 


DEPENDING ON UTILITY 
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Progressive Management is taking a second look 


One of the biggest expansions in refining operations is coming 
up. If you have any part in this important development don’t 
let your company decide on power until the modern benefits 
of UTILITY ELECTRIC POWER have been carefully inves- 
tigated. Call in the sales engineer of your Electric Service 
Company while your plant is in the planning stage, Convincing 


: Be modern . . . Be 
facts and helpful counsel are yours for the asking. Sean Santini Dane eee 


PETROLEUM ELECTRIC POWER ASSOCIATION 


P.O. BOX35006 DALLAS. TEXAS 
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This SWECO-built stainless-steel cata- 
lyst activator operates at red heat in 
producing polyethylene for Celanese 
Corporation of America. 


High-Level 
Service for 
Low-Pressure 
Plastics 


Exacting, high-temperature serv- 
ice for the hottest race in the plastics 
industry. That’s what Celanese Cor- 
poration of America had to have to 
compete with other major chemical 
companies bidding for leadership in 
the production of new high-density 
polyethylene. 

Sweco’s Manufacturing Division 
built the stainless-steel catalyst acti- 
vator and the shell and tube heat ex- 
changers that helped Celanese get 
into the running. The Celanese 
Houston (Texas) plant, completed 
last February by C. F. Braun & Co., 
Alhambra, Calif., is pouring out spa- 
ghetti-like streams of polyethylene 
at the rate of 100,000 lb. a day. 


Operates at red heat 

The Sweco-built catalyst acti- 
vator, designed for red heat opera- 
tion, is used to activate catalyst for 
the low-pressure plastic. The new 
polyethylene retains its strength at 
the boiling point of water, is stronger 
and more resistant to heat than poly- 
ethylene of low-density, high-pres- 
sure manufacture. 


Experience: 40 years 


The Celanese project is another ° 


example of how SwWEco — with more 
than 40 years of experience — serves 
the process industries...through the 
design and manufacture of process 
equipment such as heat exchangers, 
pressure vessels, steam jet ejectors 
and surface condensers...and 
through engineering and construc- 
tion services and a complete line of 
vibrating screen separators. 

If your processing needs are re 
lated to the exacting techniques and 
developments of the chemical indus- 
try or petroleum refining, write to- 
day for complete information on 
SWECO process equipment. Ask for 
Brochure M-6-333. 


pal Southwestern 
Engineering 


SWECO Company 


4800 Santa Fe Ave., Los Angeles 58, Calif. 
Engineers & Constructors... Manufacturers 
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addition is expected to begin shortly. 

Included in the design of the new plant 
will be separate slabbing equipment for 
the oxidized waxes which will prevent the 
mild odor of these waxes from contaminat- 
ing other microcrystalline waxes which 
are used in food packaging. 


Midiand Cooperatives, Inc. has 
commenced work on a new $600,000 oil 
blending plant to produce lubricating oils. 
The plant will be built on the new Mid- 
land site in Fridley, Minn., just north of 
Minneapolis, and is expected to be operat- 
ing by February 1, 1958. Sumner Sollitt 
Co., Chicago, is engineer and general con- 
tractor for the plant. 

The oil blending plant is the second step 
in the Midland homesite building program. 
The new Midland warehouse was started 
last January and was completed in July. 
Plans for the third step, a modern office 
building, have not been announced. 

The entire plant will be built with an 
eye to allowing visitors to see how lube 
oils are blended. Ordinarily the operation 
of oil blending plants is a closely guarded 
secret, but thousands of members of Mid- 
land cooperatives, who actually own Mid- 
land Cooperatives, Inc., will visit the facil- 
ities each year. So the plant is designed 
for their convenience. 


Standard Oil Co. of California has 
acquired land due east of Pearl Harbor in 
the Ewa area of Hawaii for construction 
of its $40 million refinery. 

The land selected by California-Stand- 
ard is part of the James Campbell estate. 
Only recently some 1500 acres of the 
estate’s property in the Ewa district was 
zoned for industrial use and of this Stand- 
ard Oil, under the agreement entered into 
with the estate trustees, will acquire by 
lease and purchase a total of 310 acres. 

The 310 acres selected is in the Barber’s 
Point area and offers unique and extremely 
favorable conditions for its use as an oil 
refinery site. 

While under the terms of the agreement 
certain conditions must first be met, when 
they are accomplished the agreement will 
be binding on both parties. It is not antici- 
pated that any insurmountable difficulties 
will be encountered in the fulfillment of 
these obligations. Standard plans to begin 


construction as soon as these details are 


completed. 
Reportedly, the refinery will be larger 
than originally projected and will process 


| approximately 35,000 barrels daily. Stand- 
| ard’s plans also call for building a subma- 
| rine pipe line running out 10,000 feet 


from shore to a 60 foot depth, to permit 
handling of the world’s largest tankers. 


Solvay Process Division, Allied 


| Chemical & Dye Corp., has made the 


decision to more than double the capacity 
of its vinyl chloride monomer operation 
at Moundsville, W. Va. 

Solvay Process Division added vinyl 


| chloride to its chemical roster in May 


1956 with completion of a plant adjacent 
to its chlorine-caustic soda and chloro- 
methanes facilities. Decision to enlarge 


| the initial plant is a result of heavy de- 
| mand for consumer products made from 
vinyl plastics with consequent increased 


requirements for Solvay’s vinyl chloride 
monomer. 

Solvay Process Division began its 
Moundsville operations in 1953 with a 
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YOU SAVE WHEN YOU SPECIFY 


BeaW ERW Tubing 
For Heat Transfer Equipment 





When you specify B&W Electric-Resistance-W elded 
Carbon Steel Tubing in your heat transfer equip- 
ment, you not only have lower original cost— 
you are assured of savings where they count—in 
operating costs. Its uniform wall thickness provides 
high heat transfer efficiency. And dimensional accu- 
racy from tube to tube assures easier fitting into 
tube sheets with less time required for rolling-in 
operations. 

Used in oil preheaters and heat exchangers at 
major refineries, B&W ERW Tubing is made to 
ASTM and ASME specifications. It must pass rigid 
inspection and testing standards in manufacture. 
Its value has been proved in such heat transfer ap- 
plications as boilers, condensers, preheaters, econ- 
omizers, evaporators, and refrigeration equipment. 


A call to Mr. Tubes, your nearby B&W Tube 
representative, will bring you economical recom- 
mendations plus quick deliveries. Write for Bulletin 
412. The Babcock & Wilcox Company, Tubular 
Products Division, Beaver Falls, Pa. 


TA-7008-PP2 


Seamless and welded tubular products, seamless welding fittings and forged steel flanges—in carbon, alloy and stainless steels. 





DROP FORGED ALUMINUM 
WELDING PIPE FITTINGS 


5200 SOCKOLETS were used on this pipe 
fabrication contract—one of the seventy headers is 
shown below. Note uniformity, strength and 
ruggedness of this drop forged fitting at the 

critical branch connection. 


LOW COST—the pipe fabricator who was 
awarded this job was the one whose bid was 
based on using Bonney Sockolets. 


If you use aluminum pipe, 
SPECIFY and USE 


BONNEY 
MALOMINGN 


WELDOLETS 
SOCKOLETS 
THREDOLETS 
ELBOLETS 


Sold through leading 
warehousing distributors 


ALUMINUM 
CARBON STEEL 
ALLOY 

for all services 


PENNSYLVANIA DIVISION 
BONNEY FORGE & TOOL WORKS 


DEPT. M ALLENTOWN, PENNSYLVANIA 
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plant to produce chlorine and caustic 
soda. In 1954 facilities were added for 
production of the chloromethanes; methyl 
chloride, methylene chloride, carbon tet- 
rachloride and chloroform. 


Monsanto Chemical Co. has awarded 
a contract for the engineering, procure- 
ment and construction of an insecticide 
plant to Catalytic Construction Co., Phila- 
delphia. 

This new methyl and ethyl parathion 
facility is to be built at Anniston, Ala., on 
an accelerated schedule to replace facili- 
ties previously operated at Nitro, W. Va. 

Construction is scheduled to be com- 
pleted and the plant in operation by 
December 1, 1957. 


Procon Inc. has been awarded a contract 
covering the engineering and construction 
of a 3700 bpd UOP Platforming unit at 
the refinery of Phillips Petroleum Co. at 
Wood Cross, Utah. Construction is ex- 
pected to begin in the fall, with comple- 
tion scheduled for next spring. 

The contract includes the erection of a 
prefractionator and also the construction 
of certain offsite facilities. 

Phillips officials said the Platforming 
unit will substantially increase the supply 
of high octane motor fuel needed to meet 
growing sales demand in the company’s 
Intermountain and Northwest sales terri- 
tories. 


Caltex Oil Refining (india), Ltd., 
has placed on stream its new 13,500-barrel- 
per-day refinery. The $29 million plant is 
on a 515-acre site in the port city of 
Visakhapatnam, located on India’s east 
coast on the Bay of Bengal. Principal prod- 
ucts are gasoline, kerosine, diesel and fuel 
oils distributed throughout the Visakha- 
patnam and Calcutta supply areas. Crude 


oil comes from Sumatra and the Persian 
Gulf. 


Jefferson Lake Sulphur Co. has in- 


| dicated in a recent report to shareholders 


it proposes to go ahead with plans to build 
a sulphur extraction plant just east of Cal- 
gary’s outskirts. 

For several months, the company has 
been conducting exploratory drilling on an 
80,000-acre tract farmout from Mobil Oil 
of Canada in a move to determine whether 
sulphur content of the gas in the area 
would warrant construction of the plant. 

Two wells so far drilled have indicated 
good sulfur content. One with open flow 
potential of 123 million cubic feet daily 
tested hydrogen sulphide content of 37 per- 
cent and the other tested 35 percent hydro- 
gen sulphide content with open flow poten- 
tial of 7 million cubic feet daily. Further 
tests are continuing. 

It is understood the company’s proposal 
| is to build a plant to produce 425 long 
tons of sulfur daily and produce between 
50 million and 100 million cubic feet of 
gas daily. 





Steelman’s Gas Ltd., formerly Provo 
| (Sask.) Ltd., has been granted ap- 
| proval to construct utilities to gather, proc- 
| ess and transmit casinghead gas which now 
is flared in the Steelman field of Saskatche- 

} Wan, 
The Saskatchewan Mineral Resources 
| department sanctioned the $20 million 
project to be conducted in the Estevan area 
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Check with VAS 
for longer lasting 


HEAT EXCHANGER TUBES 


It pays to know all about Chase Antimonial Admiralty Heat 
Exchanger Tubes. How precision alloying virtually eliminates 
failures from dezincification. How controlled annealing assures 
freedom from season cracking. How rigid quality controls safe- 


guard your investment. Yes, it pays to know about Chase! Pays 
ASe off in lowered operating costs...fewer breakdowns...more time 
® between replacements! Find out! Check with Chase today! 


BRASS & COPPER CO. Write for your free 54-page manual: “Chase Condenser and 


WATERBURY 28, CONNECTICUT Heat Exchanger Tubes.” 
SUBSIDIARY OF KENNECOTT COPPER CORPORATION 


The Nation’s Headquarters for Brass, Copper and Stainless Steel 
Atlanta Baltimore Boston Charlotte Chicago Cincinnati Cleveland Dallas Denver Detroit Grand Rapids Houston Indianapolis Kansas City, Mo. Los Angeles 


Milwaukee Minneapolis Newark New Orleans New York (Maspeth,L.!.) Philadelphia Pittsburgh Providence Rochester St.Louis San Francisco Seattle Waterbury 
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when HEAT or CORROSION aad to 


Your Pressure Piping Problems a 120 miles southeast of Regina. An imme- 


diate start is to be made and officials 
estimate it will be completed by Septem- 
ber, 1958. 

The department estimates that 17 mil- 
lion cubic feet of gas daily now is flared 
at the field and, with future development, 
the volume of the casinghead gas is ex- 
pected to reach 60 million cubic feet daily. 


; It will be processed into propane, bu- 
ee ms on a ee tane, gasoline, sulfur and dry residue 

Z gas. The latter will be sold to Saskatche- 
i ; wan Power Corp. for distribution in the 
a ; province. 


Standard Oil Co. (Indiana) has an- 
nounced a major expansion project for its 
refinery at Mandan. The company will 
construct an alkylation unit for making a 
high octane motor fuel component. The 
new unit, with a 1630-bpd operating ca- 
pacity, is expected to be completed by 
September, 1958, It will employ a process 
licensed by Phillips Petroleum Co. The 
construction contract was awarded to the 
Foster Wheeler Corp. Preliminary work is 
scheduled to start in September, 1957. 


The alkylation unit is the second major 


‘ ° ° WW, : addition to Mandan’s gasoline-making fa- 
Protect Pipe Joints with Be ae ee : ‘ cilities since the refinery was poses, Sr 


in 1954. The first was an Ultraforming 


Sd 


i 


unit, put into operation last year, which 
also was built for making high octane 


FORGED STAINLESS or 320 *™"*™ 


Canadian Oil Companies, Ltd., 
ALLOY STEEL FITTINGS may expand its Sarnia, Ontario refinery 
by adding another 20,000-bpd to its crude 

capacity. Capacity of the plant was just 
eae af boosted by 50 percent to 30,000 
arrels daily. New aromatics recover 

IN CORROSIVE SERVICE your pipe joints take a beating—fluid 3 ‘ 


7 facilities were completed two months ahead 
velocity and turbulence accelerate corrosion wherever there of schedule, and benzene, toluene, and 


nt change in direction of Sow. xylene production is progressing rapidly. 


AT HIGH TEMPERATURES structural changes in the metal can Ashland Oil & Refining Co. aoe ad 

. creased the asphalt capacity of its Canton, 
cause loss of strength and subsequent failure. Ohio, refinery adding a new heater, a vac- 
vs , : aa - uum distillation tower, and oxidizing equip- 
Those are good reasons for “playing it safe” in high pres- ment. The vacuum facilities will be on 


sure service with W-S Forged Stainless or Alloy Steel Pipe agen f oar 5, ont the oxide. 
Fittings. W-S Stainless Fittings resist corrosion in a wide + dlr gh gies year. ae ee 
variety of process liquids and gases and high temperature A new udex unit to produce benzene, 
steam. Available in Types 304, 316 and 304 L. toulene, xylene, and heavy aromatics for 
chemical use will be put on stream at 
W-S Alloy Steel Fittings resist oxidation and graphitization a ag oy yoy refinery ator 
and retain their high strength in high pressure—high tempera- pe» Spl Alay Bh caer 3 pra ns cori 
ture steam lines. Three alloys available—1%4% Chrome-%% reforming capacity at Buffalo and Canton. 
Molybdenum and 2%% Chrome-1% Molybdenum and 4-6% 
Chrome-%2% Molybdenum. 


i 


Kerr-McGee Oil Industries, Inc., 
um is upgrading octanes and going into the 

[er ee oe: Aa solvents field at its Oklahoma refinery. 
W-S Forged Stainless and Alloy Steel The company announced, however, that it 
Fittings can be obtained in Screw-End as was temporarily shelving for future con- 


Type for 2,000 Ib., 3,000 Ib., and 6,000 Ib. ' sideration, plans for a new udex unit. 


WOG service; Socket-Welding Type for The Wilshire Oil Co. of California 
Schedules 40, 80, 160 and Double-Extra has placed the latest in petroleum plat- 
Heavy Pipe. Send today for bulletin S-1-55. 1 forming equipment on stream at its Nor- 
: . f walk refinery, it was announced recently 
. Ae ni Ne by Robert O. Anderson, president. 

Write to W-S Fittings Division, H. K. Porter gana vee. 
‘a The unit, a Platformer-Unifiner, can 
Company, Inc., P.O. Box 95, Roselle, N. J. manufacture approximately 400,000 gal- 
lons per day of high octane gasoline and 
will enable Wilshire, California’s largest 
independent refiner and marketer, to make 
H. K. PORTER COMPANY. INC. premium grade motor fuels designed for 
both present day and future high com- 


W-S FITTINGS DIVISION pression engines. 
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Construction Boxscore data reveal... 





Increase in F-1 octane numbers of premium grade gasolines for year preceding August, 1957 


Octanes Reflect Reforming Increase 


Octane increases are varying throughout the 
U. S. Here’s why they are higher in some areas. 


BETWEEN THE TIME you put 
gasoline in your car during September 
of last year, and when you got the 
tank filled just last month, the aver- 
age octane for premium gasoline in 
your neighborhood probably increased 
anywhere from 1.0 to 3.0—depending 
on where you live. 


A quick glance at Figure | will tell 
you the octane story for your part 
of the country. You can see that the 
Gulf Coast, part of the East Coast, 
and a small portion of the West Coast 
all realized the least increase. On the 
other hand, one small area in the 
Rocky Mountain section had a phe- 
nominal jump of more than three 
octane numbers. 


How can these octanes rise sharply 
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in some parts of the country, yet re- 
main close to constant in other parts? 

We were able to ferret out the 
facts we needed because of the 
tremendous amount of information 
which is furnished by companies to 
PETROLEUM REFINER exclusive fea- 
ture, “Construction Boxscore.” The 
“Boxscore” is the only feature printed 
by any magazine which represents a 
continuing check on refinery, natural 
gasoline, and petrochemical construc- 
tion activities all over the world. 

By taking the vast amounts of data 
which are reported to “Construction 
Boxscore” and which have appeared 
in it during the past year, we have 
come up with the correlation that the 
increase of octane numbers in each 


part of the country is directly propor- 
tional to the percentage of increase of 
reforming capacity in that part of the 
country. There is exception to this, 
and it will be explained later. 

Figure 2 gives you the complete 
story on the percentage of new re- 
forming capacity which has _ been 
added during the year preceding July, 
1957. This is based on the average 
crude capacity in these areas. It indi- 
cates that the West Coast and the 
Gulf Coast recorded the least reform- 
ing increase, and like we said earlier, 
these two sections of the U. S. showed 
the least octane increase. 

More specifically, the West Coast 
has a daily crude capacity of 1.1 
million bpd, but the reforming ca- 
pacity only increased by 14,000 bpd, 
or 1.2 percent of the total. Similarly, 
the Southwest section of the UV. S. 
ran 2.9 million bpd, and while the 
reforming capacity was upped by a 
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FIGURE 2—Reforming capacity installed for the year preceding July, 1957 reported as a percentage of crude run to stills for each 


‘Construction Boxscore’ area. 


whopping 50,500 bpd, that is only 1.7 
percent of the total. 

The Midcontinent section of the 
U. S. recorded an octane increase of 
between 1.0 and 3.0 octane numbers. 
The daily crude capacity of this sec- 
tion is 2.3 million bpd, and it had the 
third highest reforming increase with 
a jump of 43,600 bpd or 1.9 percent. 

It is interesting to look at the 
Rocky Mountain section whose larg- 
est area showed an octane increase 
of between 1.0 and 2.0 numbers. On 
the other hand, another portion re- 
corded a jump of between 2.0 and 
3.0 numbers while still another showed 
the phenomenal increase of more 
than 3.0. It is right here that we 
must keep in mind that most of this 
territory is so sparsely settled that the 
small areas of highest increase actu- 
ally sell more gasoline than all of the 
rest of the territory. 

Running parallel with this increase 
in octane number is of course the 
increase in reforming capacity. In the 
Rocky Mountain area, crude runs to 
stills averaged only 296,000 bpd, but 
reforming capacity increased by 6400 
bpd for an increase of 2.2 percent. 
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All of which brings us up to the 
East Coast which did not follow the 
pattern, but which is something we 
expected all along. As you can see, in 
Figure 2, the East Coast section of 
the U. S. had only a nominal rise in 
octane numbers. Most of it was in 
the 1.0 to 2.0 category while others 
fell into the 0 to 1.0 class. On the 
other hand, this section had an aver- 
age daily crude run of one million 
bpd with an increase in reforming 
capacity of 63,100 bpd. Thus, this 
percentage of reforming increase ran 
the highest in the nation with a 4.6 
percent—yet the octane ratings did 
not increase accordingly. 

The explanation of why these oc- 
tanes did not react to reforming in- 
crease like the rest of the country is 
forthcoming when we keep several 
points in mind. The first is that the 
East Coast already had the highest 
octanes in the country, and would 
therefore require a tremendous 
amount of high octane runs to in- 
crease a motor fuel which is already 
up around 98. 

Another point which we should 
keep in mind, is that in this discus- 


sion, we are considering only premium 
gasoline, not the super-premiums 
which are now on the market. On 
the East Coast which pioneered the 
sales of super-premium, the majority 
of the new reforming capacity has 
been thrown into the battle for more 
and higher octane super-premiums. 
These two points combine to explain 
why the East Coast octane numbers 
have not increased in proportion to 
the increase in reforming capacity. 
Taking a look at the U. S. we find 
that reforming capacity in this coun- 
try, by the end of 1955 had risen to 
1.04 million bpd. By July, 1956, the 
reforming capacity had climbed to 
1.2 million bpd, and by the end of 
1956 it had risen to 1.3 million bpd. 
How does reforming capacity stand 
today? Through the continuing check 
that “Construction Boxscore” makes 
quarterly to each company in the 
U. S. which is doing any type of 
construction within the refining- 
natural gasoline-petrochemical indus- 
try, PerroLEUM REFINER is able to 
accurately state that as of this month, 
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ALAMITOS BAY MARINA BASIN #1, built by the City of Long Beach, Calif: S. E. Vickers, city manager; J. D. Gilkerson, city engineer; B. E. McCune, 
deputy city engineer; Thomas G. Marchese, project engineer. Engineers: Moffatt & Nichol Inc., Long Beach. Electrical contractor: Ets-Hokin & Galvan, 
Wilmington, Calif. Everdur Conduit furnished by General Electric Supply Company, Long Beach, Calif. 


Over two miles of Everdur Conduit guards electric service 
at new Long Beach, Calif., marina unit, serving 342 boats 


EVERDUR ELECTRICAL CONDUIT is installed under floating docks, only 
inches above the water. Plug-in electrical outlets are located at lockers 
by each slip and on lighting standards. Below: Everdur Electrical Conduit 
is available in two wall thicknesses—R. C. and E. M. T. 


PHOTOS COURTESY INDEPENDENT-PRESS-TELEGRAM. LONG BEACH. CALIF 


CORROSION RESISTANT e STRONG °* 
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NONMAGNETIC ° 


The City of Long Beach, Calif., is in the process of 
transforming its Alamitos Bay area from tide flats and a 
massive mosquito factory into one of the finest small 
boat harbors in the world. 

The first boat basin and marina unit, which can accom- 
modate 342 boats, is now complete. The floating docks 
are well lighted and at each slip, boat owners have 
plug-in electric service and a fresh water tap. All elec- 
trical wiring from the shore out is protected by Everdur® 
Electrical Conduit — well over 11,000 feet, ranging from 
%” nominal size to 3”. In addition, all fittings and boxes 
are of Everdur. 

Everdur Electrical Conduit — made from one of Ana- 
conda’s copper-silicon alloys—never rusts and offers high 
resistance to other types of corrosion. It provides de- 
pendable year-after-year protection wherever water and 
corrosive atmospheres are a problem — or where conduit 
must be buried or embedded in concrete. Everdur is also 
tough — it stands up under movement and vibration. 

For detailed information, write: The American Brass 
Company, Buffalo Division, Buffalo 5, N. Y. In Canada: 
Anaconda American Brass Ltd., New Toronto, Ontario. 


67136 


” 
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ELECTRICAL CONDUIT 


an A NI ACON DA’ product 


made by The American Brass Company 


WORKABLE * WELDABLE 


For more data on advertised products, use Readers’ Service Cards, last page. 199 





Performance exceeds claims 
for G-29 steam-hydrocarbon 
reforming catalyst 





THIS 1S G-29. A nickel base catalyst containing 

approximately 27% nickel. For reforming of hydro- 

carbons at temperatures of 1100°F to 1850°F in pro- 

duction of ammonia and methanol synthesis gases, wn re i 

hydrogen, OXO synthesis gases, controlled atmos- ‘sijieeemmneemmmetaneaai ae . 

pheres, carrier or utility send-out gases. USED IN ADAMS TERMINAL AMMONIA PLANT of Phillips Chemical 
Company. Girdler catalyst specialists studied the production of ammonia 
synthesis gas in secondary reformers. Cooperating with Girdler, the 
Phillips Chemical Company ran pilot plant tests and selected G-29 
catalysts for this application. Results: Catalyst performance exceeds 
Girdler claims. Methane in reformer effluent is less than 0.1 mol per- 
cent at normal operation. 


PHYSICAL QUALITY. Important key to the high quality level of Girdler YOUR PROBLEM? Girdler'’s Research, Development and Technical 
catalysts is the extensive series of physical measurements continually Service groups combine sound scientific theory and extensive 
being applied to them ...to show such properties as surface area, pore | commercial experience in the solution of catalyst problems. This 
volume, particle size, shape and density, crystal structure. Test shown is know-how and Girdler’s continuing program of product 
for pore volume. improvement, high quality control standards, and a keen 

appreciation of customers’ catalyst problems can help you. 


CATALYST DEPARTMENT 
Write for free bulletin No. GC 1256, 


cataloging Girdler's full line of catalysts. “the GI RDLER ee Wh 


A DIVISION OF NATIONAL CYLINDER GAS COMPANY 
LOUISVILLE 1, KENTUCKY 


Girdier Manufactures Catalysts for: Hydrogenation » Synthesis Gases and Hydrogen Generation « Desulfurization * New Catalytic Processes 
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EVEN MORE REFORMING CAPACITY WILL BE GOING IN 





Construction Crude Run Reforming Capacity Installed 
Boxscores To Stills 


Areas Thousands of BPD Thousands of BPD 





After 
Average* Jul. '56-Jul. '57 Jul.-Oct.'57 Oct. '57 





East 1,390 63.1 (4.6)** 42.2 52.0 
Mid-Continent 2,270 43.6 (1.9) 47.0 80.8 
Southwest 2,900 50.5 (1.7) 44.0 168.0 
Rocky Mountains 300 6.4 (2.2) 3.5 22.8 
West Coast 1,140 14.0 (1.2) 3.5 59.5 


Total 8,000 188.0 (2.3) 140.2 382.3 











* U. S. Dept. of Interior, Bureau of Mines, June 1956 through May 1957. 
** Numbers in parentheses are percentages of crude run to stills. 


within the continental U. S. stands is broken down to give you an idea _ slower the rate of increase will be, but 
at 1.5 million bpd. as to where the new units will be built. nevertheless, we predict that by this 

The table above reveals that With the increase in reforming time next year, “Construction Box- 
another 382,300 bpd have been an-_ throughout the country, octane ratings score” will have recorded another 
nounced for construction, to be com- can do nothing but continue to climb. country-wide increase in octanes. 
pleted at some future date. This total Of course the higher they get, the 


Construction BOXSCORE 


REFINERIES, NATURAL GASOLINE AND PETROCHEMICAL PLANTS 





Daily Estimated | Probable 
Capacity | Cost Status Completion 





COMPANY Plant Site | Project 








EAST | | 
Allied Chemical & Dye} Linden, N.J. Sulfurie Acid | 60 tons Under Constr. | Late 1957 
——— | *Inc. Vinyl Chloride | ... | Planning 





Ww. | Monomer Cap. | 

American Cyanamid. | Sante Rosa City, Acrylic Fiber | 000,000 bbls, | Planning 1958 
} ort | J 

American Oil Co......| Yorktown, Va. | Gas Treating Sul- 5 tons | Engineering | Nov., 1957 
| phur Recovery | 

Ashland Refining.....| Buffalo, N.Y. Aromatics | 45,000 gals. | he ; ‘ 

Atlantic Refining.....| Philadelphi | Unifiner-Catformer; | 15,000 bbls. [ies of | Complete i Blaw Knox 
| | +75 tons $11,500,000 

} 





| |) Program } | 
Cary Chemicals. | Flemington, N.J.| PVC Resin Pit. macmernine /yr.| $1,500,000 Complete . | Scientific Design | Scientific ome 
California Oil Co. ....| Perth Amboy, | Splitting Tower & uJ ; . | Foster Wh 
N.J. site Facilities } 
Chemstrand . | Decatur, Ala. Exp. Acrilan Pit. | “s 000,000 Ibs. Under Constr. | Ist Qtr.,1958 | . | Staff > Daniel Constr. 








| Pensacola Exp. Nylon Pit. | 114,000,000 Ibe. Under Constr. | 2nd Qtr., 1958 | Staff 


yr. | 
Cities Service. ...| Linden, N.J. Refinery Modern- . : Planning 1958 
| ization 





| Asphalt Pit. | 1958 ; 

Columbia Gas Siloam, Ky. | *Hydrocarbon Frac- Pritchard 
tionation Pit. | 

Commerce Oil Ref.. Jamestown, R.1. Refinery, 40,000 bbls. $50,000,000 Planning 1957 Jy Fluor 

| Cat. Cracking 25,000 bbis. | 

| Crude Units 40,000 bbis. 

Du Pont... .| Belle Works, | Urea: Ammonia : Planned | 1959 

W. Va. Methyl Methacry- } 

late, Nylon Inter- 


| mediates | 
Escambia Chemical. ..| Pensacola, Fla. | Methanol | 18,000,000 gal./ | .. _. | Under Constr. March, 1958 


| yr. } 
Everett, Mass. | Powerformer : Complete 
Linden, N.J. _— Pit. BB RS Under Constr. ‘ 
lation 10,700 bhis. 000, | Under Constr. 4th Qe, 1957 
Bayway | Aaziaion | 15,000 bbls. ee ESRD Ds ...+-.+ | Foster Wheeler | Foster Wheeler 
| | Powerformer 20,000 bbl, | Complete | Foster Wheeler i Foster Wheeler 
| | | 

















* First appearance in tabulation + Added capacity Geaabiietiog BOXSCORE Contianed « on » Page 203 
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DEOXO® PURIFIER . . . 
provides low-cost catalytic 
purification of hydrogen and 
other gases to the extent of 
less than one part oxygen per 
million. Requires no operating 
expense, no maintenance, 

no reactivation, no auxiliary 
heating, no water cooler. 
Extremely simple 

installation. 


RUPTURE DISCS... 
discs of precious metals, 
resistant to most corrosive agents 
and unattacked under conditions 
that base metals could not 
[| withstand. Specific physical 
properties ensure bursting only at 
the predetermined pressure. 


SUPER-SENSITIVE DEOXO® 
INDICATOR . . . for measuring 
oxygen or hydrogen present as 
impurities in other gases. 
Accurately indicates from 
0.0002% to 0.0200% (2 to 200 
parts per million) oxygen, and 
from 0.0004% to 0.0400% 
hydrogen. A dual range 
permits measurement of 

up to 0.25% oxygen 

or 0.5% hydrogen. 





LABORATORY WARE... a wide variety of forms and sizes for 
chemical and physical purposes, made of platinum or any de- 
sired alloy. Line includes crucibles, reshapers, triangles, dishes, 
electrodes, anodes and cathodes. 


BAKER & CO., INC. 
113 ASTOR STREET, NEWARK 2, NEW JERSEY 


For more data on advertised products, use Readers’ Service Cards, last page. PETROLEUM REFINER—V ol. 36, No. 10 








COMPANY 


Plant Site 


CONSTRUCTION BOXSCORE—Continued 





Project 


Daily 
Capacity 


Status 


Probable 
Completion 








| Engineering 





Food Machinery & 
Chemical Corp. 
Frontier Refining... . 
General Aniline & 

Film 


Goodrich Chemical Co. 
= ree 


Pennsalt 
Rhode Island Ref... . . 
Sinclair i 


Spencer Chemical... . 

The Southland Co... . 

Sunshine States 
Refineries 

Sun Oi) Company. . 

Thompson Chem.... . 

Tidewater Oil. . 

Union Carbide 
Chemicals 

United Fuel Gas Co... 

U. 8. Rubber 


8. Charleston, 
w.Vv 


Buffalo, New 
York 


Linden, N.J. 


Soa Cit W.Va , Ky. 
ee 


Near Charleston, 


Parlin, N.J. 
Bradford, Pa. 
Woodbri 


Black Point, Fla. 


Mandan, N.D. 
East Tampa, 
Fla 


Marcus Hook, 
Pa. 

North Dighton, 
Mass. 

Delaware Cit 

Institute, W 


Winfield, W. Va 
Kenova, W.V. 


Naugatuck, 
Conn. 


Exp. Carbon Tetra- 
chloride Pit. 
Aromatics Pits. 
Ethylene Oxide: 
R.. lene Glycol 
ic Polymers 
House 
Cat. Reformer I 
Cat. Reformer II 
Refinery 
Polyethylene 


Unifiner 
Polyethylene 


Po 
Refinery 


.| Organic-Fluorine 


Gasoline Fractiona- 

tion 

Hydrodesulfurization 

Alkylation 

Urea Pit. 

Refinery 

*Alkylation Unit 
nery 

my, hg Re- 

Petyriny Chloride 


; ae Pit. 
Exp. Acrylonitrile 


t. 
*Petrochemical Pit. 
H. n 





26,000 bbls. 
26,000 bbls. 


30,000,000 Ibs. / 
| yr. 


| 2,000 bbls. 
— Ibs./ 


10,000 bbls. 


22,000 bbls. 
2,440 bbls. 
100 tons 


15,000 bbls. 
1,630 bbls. 
20,000 bbls. 





Engineering 
Engineering 


Under Constr. 
Under Constr. 


Complete 


‘onstr. 
Under Constr. 


Considering 


Under Constr. 


Complete 


Under Constr. 
Under Constr. 


Plannin 
Under 
| tgs 
Engineering 
Complete 
Engineering 
Planning 


Planni 


| Under Constr. 


Under Design 
Complete 
Complete 


Complete 


Planning. 
Eng 





Mid 1958 


| Early 1958 


| 1957 


Late, 1957 


Early 1958 


Staff, Fluor 
UOP 


Scientific Design 





Montica- 
tuunni 


| Foster Wheeler 
Kaiser 


| Staff 
Scientific Design 


Procon 


Scientific Design 
Wigton-Abbott 
Jirdler 


Foster Wheeler 
Caiser 





Aurora Gasoline Co,.. 


Ben Franklin Refining 
Callery Chemical. . 


Coastal Chemical 
Corp. 


Commercial Solvents. . 
— Refinery 





Centralia, Ill. 
Joliet, Ill. 


-| Cyril, Okla. 


Arkansas City, 
Kans. 


Detroit, Mich. 


Muskegon, Mich.) V: 


Ardmore, Okla. 

Muskogee, Okla. 

Garden City, 
Kans. 

Enid, Okla. 

Chicago 


Terre Haute, Ind. 
Phillipsburg, 


Coffeyville, 

ns. 
Bay City, Mich. 
Ecorse, Mich. 
Duncan, Okla. 
Tulsa 





Inc. Crude Cap. 
Phthalic Anhydride 
Isophthalie Acid, 
Terephthalie Acid, 
Diemthyl Tereph- 


Cat. Crkr, Fraction- 
ation; Light-Ends 
Recovery: Revamp- 


ac. Cap. 
HF Alkylation 
*Hydrogen Pit. 
*Nitrogen Pit. 
*Carbon Dioxide 
Cat Reformer 


HF Alky Unit _ 


Refinery 
| Vacuum Unit 
Alkylation 


yb ae sama 


Cat Cracker 

*Phosphoric Acid & 
Ammonium 
“Toe! Sulfuric 


Acid P 
*Offsite Facilities 
Plant Expansion 


Unifiner 

Platformer — 

*Hydrofluorie Alky- 
lation Unit 

| Raemee Pit. 


Purification 
*Sulfuric Acid Pit. 
nifining 














Complete 


Under Constr. 


Complete 


Complete 


Engineering 
Complete 
Complete 


Under Constr. 


Engineering 


Posponed 


Under Constr. 
Under Constr. 


Under Constr. 


Complete 


Under Constr. 


Planned 
Engineering 
Complete 


Complete 





Late, 1957 


3rd Qtr., 1958 | 


Litwin 


Scientifie Design 


Procon 





Badger Mfg. 
| Blaw-Knox 














Scientific Design 
Plants 
Procon 


Badger Mfg. 
Blaw-Knox 








* First appearance in tabulation 
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Construction BOXSCORE Continued on Page 205 
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529 CHRYSLER BUILDING, NEW YORK 17, N.Y. 


In Canada: L’Air Liquide 
1111 Beaver Hall Hill 
Montreal, Que. 


Our widely-experienced technical and manufactur- 
ing staff, including design, process, project and 
mechanical engineers, backed by half a century of 
“*know-how,”’ is at your service to assist you in 
applying low-temperature technology to your partic- 
ular requirements. We shall be glad to consult with 
you regarding cost analyses and technical aspects =~ 
in the design and manufacture of complete plants 

or components “‘tailored’’ to your needs. 


A portion of Air Liquide’s Engineering and Construction 
Division fabricating plant at Montreal, Que. Under fabri- 
cation here are numerous all-welded stainless steel shells 
to house component exchangers, vaporizers, rectification 
columns, etc., of the liquefaction equipment, 


The fabrication of an Air Liquide wound tube-type ex- 
changer can involve over 10 miles of intimately interwoven 
copper tubing to provide the necessary cooling surfaces in 
this specialized low-temperature equipment. 


Centre of control panel for a large-tonnage oxygen plant 
includes a flow sheet for the operator's guidance. Once 
put “on stream", operation of Air Liquide low-temperature 


plants is almost entirely automatic, 


For more data on advertised products, use Readers’ Service Cards, last page. 


Air Liquide low-temp- 
erature air separation 
unit for producing 
high-purity nitrogen, 


Similar A.L. unit 

for recovering 
hydrogen from coke- 
oven gas. 








Ketona Chemical, at Birmingham, Alabama, has successfully inaugurated 
the first ammonia plant in this country designed exclusively around coke- 
oven gas as a source of hydrogen. The low-temperature gas separation 
units used at Ketona were designed and built by American Air Liquide. 


Low-temperature separation processes, for recovering atmos- 
pheric and hydrocarbon gases in tonnage quantities, are being used 
on a rapidly increasing scale in the United States. 

Once confined to the separation of oxygen, nitrogen and the 
rare gases of the atmosphere, the low-temperature liquefaction pro- 
cess of separation is today successfully producing high-purity 
hydrogen, pure carbon monoxide, methane, ethylene, propane and 


nitrogen, from such gaseous mixtures as: natural gas, 
off-gases and coke-oven gas. 

During the past 50 years, Air Liquide (a pioneer in the low- 
temperature gas separation field) has designed and built more than 
1000 hydrocarbon and air-separation plants for industries through- 
out the world. In the United States it is a leader in this field. 


refinery 


L’Air Liquide, its affiliates 
and subsidiaries have offices 
and plants throughout the 
world: Algeria, Argentina, 
Belgium, Brazil, Cameroon, 
Canada, China, Egypt and 
Sudan, France, French Congo, 
French West Africa, Gold 
Coast, Great Britain, Greece, 
Indochina, Italy, Ivory Coast, 
Japan, Lebanon, Luxemburg, 
Madagascar, Malay States, 
Morocco, Netherlands, Para- 
guay, Portugal, Siam, South 
Africa, South-East Asia, Spain, 
Sweden, Syria, Tunisia, and 
the United States of America, 
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CONSTRUCTION BOXSCORE—Continued 





COMPANY Plant Site Project Status 


Methanol Pit. . Conplete 
Wynnewood, Platformer 5. b - Under Constr 
Okla. Dist. Unifiner 4,000 
.| Alma, Mich. H Gee 5,200 Complete 
nit P vet 
Mipsiasiogi Chemical bag City, oad Nitric Acid Pit. Under Constr. 
iss. 


orp b 
pioumatp Chemical... , Ptenol Pit. Exp. 
Naph-Sol Refining Co,| M ich.| Cat. Reformer 
Northwestern Hef. Co.| St. Paul Park Cat. Reformer 


Mapleton, Il. | Antifreeze Plt. 


Pana Refining Co.. Pana, Til. Modernization 
Petroleum Specialties | Flat Rock, Mich.| Visbreaker 1 
Preston Oil C ....| Siloam, Ky. *Hydrocarbon Frac- | .............. | $1, 714,000 Under Constr. 
a & Storage 


Calumet City, Ill Role nery 15,000 bbls. $10,000,000 Planned 
Lemont, Hil. Cat. Reformer 12,000 bts. Under Constr. 
Feed Prep Unit 17,000 bhis. 
Tuscaloosa Formaldehyde Pit. 35,000,000 Ibs./ 


yr. 
Detroit Formaldehyde Pit. 35,000,000 Ibs./ Planning 


yr. 
Indianapolis Inc. Unifining Cap. | 4,600 bbls. Complete 
Ine. Platforming Engineering 
Wood River, Ill. | Effluent Treat. Under Constr. 
Facilities 
: Grea City, *Deisobutanizer ‘ HE: Under Constr. 


East Chicago Hydrofinishing Complete ae 

MEK Deviling bo Engineering Fall 1958 

Gaso. Fractionation <euecencceeee | Under Constr. Early, 1958 

wut River, Ill. | Cat. Reformer Complete eer re 
E! Dorado, Kan. | HF Alkylation v4 Engineering Early, 1958 


Medicine Lodge, | Exp. Natural Gaso. Under Constr. Jan., 1988 
Kans. Pit. 
East St. Louis i 1957 


Augusta, Kans. 
Trenton, Mich. 


8 Creek, M 
Whiting, Ind. 





Crude Unit Under Constr. 
*Alkylation Unit i er ae 
Refinery Exp. 160, Under Constr, 
Exp. Gasoline Pit. A ; Under Constr. 
Alkylation 3,000, ning May, 1958 
*Alkylation Pit. Exp $ Under Constr. Dec., 1958 
Convert Hydroformer| 10,000 bbis. Under Constr. 4th Qtr., 1957 
to Platformer 
Ammonia Pit. 180 tons wn bcesctccenee. fr an 4th Qtr., 1957 


Tuscola, Ill. : eed Pit. 300,000 Ibs. Complete 


Potwin, Kans. . 3,500 bbls. Complete 
Udex Unit 000, Under Constr. 
yr. 


Forgan, Okla. *Gasoline Pit. ; ak . Engineering 
Williston, N.D. | Inc. Platformer y Under Constr. 


; B Therm Cracker vis. i Complete ae woke on ne Pipe Cont. 
Wome Oil Refining} Sheboygan, Wis.| Vacuum Unit ¥ janes vos Complete 
‘0. 








SOUTHWEST 
Aluminum Co. of Port Lavaca, Gas Processing Pit. | 100 MMSCFD 500, Under Constr. 1957 Pregle, Dukler 
America Texas | & Crump 
American renee Frontier, La. Acrylonitrile Pit. , ‘ .... | $25,000,000 Under Constr. 1958 : 
American Oil Texas City Ultraformer & Desul-| 21,000 bbls. Engineering | Early 1958 
furization Unit 
American Petrofina. . fey Falls, Platformer 3000 Complete i . | UOP 
Anchor Gasoline Corp.) E. Krots SS *Gasoline Pit. 25 MMef Under Constr. Nov., 1957 March Co. | Charlie Barry | Jay Pierce 
Springs, %o. | 
Atlantic Refining Pt. Arthur, Texas} Unifiner-Catformer 15,000 bbls | Complete Atlantic Blaw-Knox Blaw-Knox 
| | 
| | Alkylation Unit 2,100 bbls. TE Ge | Under Constr. Spring, 1958 Fluor | Fluor 
Crane, Texas Gasoline Pit. 20.5 Mmef ‘ , | Under Constr. | 1957 ; Delta | Delta 
Atlas Processing. pew La. | *Isomerization Unit | 3,500 bbls. .... | Under Constr. | Early, 1958 J | 
Caicasieu Chemical...| Lake Charles | Ethylene Oxide; 8,000,000 gals./ : | : Early, 1958 | | Lummus 
| | Ethylene Glycol | yr. | 
Calumet Refining | Princeton, La. | Crude Oil Distil. | 2,000 bbls. .. | Under Constr. Nov., 1957 Kellogg, Staff Staff 
Carbide & Carbon....| Seadrift, Texas | Ethylene Oxide Exp. | bi 200,000,000 | .. .... | Planning rte ; a Ba 
| | bs. /yr. | 
} ‘Can, Ethylene Glycol » 65,000,000 eo. seen’ Planning 
} 8./yr. | 
| Bishop, Texas | Pit. | 25 Percent £e ....s.. | Under Constr. 1957 
| Pampa, Texas pd wag Ester Pit. | 15,000,000 Ibs./ Under Constr. Late 1957 
| yr. 
| Refinery 40,000 bbis. | 
— Charles, Inc. Reforming Cap. | .............. | 
| 4 } 
| Ethylene Pit. 


| Dora Roberts | Natural Gaso. Plt. 


























Lummus 


Planning 


| 2,000,000 lbs./ 
| a 
Ranch, Texas 
Commercial Solvents.. | | Stertngton, La. | ena, Ammonia | 
itrate 














* First appearance in tabulation t Added capacity Construction BOXSCORE Continued on Page 206 


October, 1957—PETROLEUM REFINER : 205 





CONSTRUCTION BOXSCORE—Continued 








COMPANY 


Piant Site | 


Project 


Daily 
Capacity 


Status | 


Probable 
Completion 


Engineering 


Contractor 





Consolidated 
Chemical, Ind. 
Continental Oil 


Copsiveees, Rubber & 
hemical 

Cosden Pet.. 
Diamond Alkali. . 


Dorchester, Corp... . . 


Dow Chemical. ..... 





| Freeport, Texas 


Du Pont..... 


Eastern States Petro- 
leum Co. 


El Paso Natural Gas 
Products 
Esso Standard 


Ethyl Corp. 
Evangeline Refining... 
General Tire 

Grace Chemical 


GO. Sasisiee.e 


JM. Huber 
Humble............ 





| Baytown 
Wichita Falls, 
exas 
Lake Charles 
La. 
Gretna, La. 
Baton Rouge 


Big Spring, Texas 
ouston 


Deer Park 
White Deer, 


exas 
Plaquemine, La. 


Orange 

Near New 
Orleans 

Beaumont, 
Texas 

Victoria, Texas 

Houston 

Odessa, Texas 


Baton Rouge 
Baton Rouge 


Baton Rouge, La. 
Pt. Arthur, Texas 


Borger, Texas 


| Vinyl Chloride Pit. 
| Cat. Reformer 





Baytown, Texas 


| Benzene Pit. 





| Butyl Exp. 
| <4 Lube P 


| Kleberg County, 


Jefferson Chemical.... 


La Gloria Oil & Gas. . 
Magnolia 


McBride Refining Co. 





National Petro- 
Chemical 

Neches Butane 
Products 

North American 
Petroleum 

Northeast Texas 
Chemical Co. | 

Odessa Styrene.......| 


Texas 
Port Neches, 
Texas 


Falfurrias, Texas 
Beaumont, Texas 


Port Brownsville, 
Texas 





Houston 
Texas City 


} 
| Houston 


Port Neches, 
Texas 

Corpus Christi 

East Texas 


Odessa, Texas 


* First appearance in tabulation 
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*Sulfur Recovery Pit.’ 
Cat. Reformer 
Coking-Calcining 
*E. = Petrochemical 
Pit i Exp. Butadiene 


Styrene Plt. 
Perchlorethylene Exp. 
Acetylene Pit. 


Ethylene and 
Propylene Gly- 
cols and Oxides, 
Chlorinated Solvents! 

Acetylene, Methyl- 

. — 
mines, Synthetic 
Glycerine, Butadi- 

ene, Siirine Methyl 


3,500 bbls. 
| 10,000 bbls. 





meek 


Glycol 
EthyleneandStyrene 
*Glycerine Pit. 
Polyethylene 
Petrochemical Pit. 


Chlorinated-Poly- 
eth: bg Pit. 


*Exp. Platformer 
*Exp. Chemical 

a finery 

Alyson pieodios: 


Expan.; qr ty 
Avgas 


ene Oxid 
= cerine, 


Po yethylene 


Polymerization Inc. 
Greasemaking; Pack-| 


aging 
Sludge Decomposer 
Platformer 
*Gasoline Processing 
Furnace Black 


FCC 





Eiylane Recovery 


t. 
Hydrodesulfuriza- 
tion Unit I 
Hydrodesulfuriza- 
tion Unit II 


*Varsol ay 


No. 
Gas a & 
Cycling Pit. 
he. Eth a Cap. 
Inc. Ethylene 
Glycol Ca - 
Inc. a Ethylene 
Oxide Cap. 
Exp. Gaso. Plt. 
Crude Distil. 
Alkylation Unit 
Sulfur Recovery 
nit 
*Sovaformer 


*Exp. LPG Frac- 
tionation 


Ref. Expan. 


Plant Expan. 
= 
Pit. 





. Acrylonitrile 


*Inc. Styrene 
Monomer Cap. 


| *Polyethylene Pit. 
Butadiene Pit. 

| Exp. 

| Refinery 


Chemical and 
Fertilizer Pit. 


| Styrene Pit. 


| $12,500 bbls. 


35,000 short tons 


yr. 
3,000 bbls. 
50 percent 


$45,000,000 


4,000 bbls. 
7,000 bbls. 





125 tons 


26,000 bbls. 

10,000 bbls. 

20-30,000,000 
Ibs./yr. 

51, 200 § bible. 


| 30,000,000 gal. / 
yr. 
| 80,600,000 Ibs./ 


yr. 
43,200 bbls. 


| 43,200 bbls. 


13,000 tons/yr. 
6,000 bbls. 
31,500 bbls. 


750 mmcf 


70 light tons 


30,000 bbls. 


$2,500,000 
ri, 000,000 Ibs. 


75,000,000 Ibs./ 


35,000,000 Ibs./ | $5,000,000 
yr. 





} 
Under Constr. 

| Planning 

} 


Under Constr. 


| Under Constr. 
| Under Constr. 


| Complete 


| Under Constr. 


| Under Constr. 





Under Constr. 


Under Constr. 
Under Constr. | 


Under Constr. 


Complete 
Under Constr. 
Engineering 
jneering 
Under Constr. 


Under Constr. 


Under Constr. 


Under Constr. 
Under Constr. 
Considering 
Complete 
Under Constr. 


Complete 
Complete 


Designing 


Considering 
Complete 
Under Constr. 


Complete 
Under Constr. 


Engineering 
Planning 


Under Constr. 
Under Constr. 


Under Constr. 


Under Constr. 
Under Constr. 
Engineering 
Engineering 
Planning 


Engineering 


Under Constr. 
Under Constr. 
Under Constr. 
Under Constr. 
Engineering 
Planned 


Complete 
Under Constr. 


Under Constr. 
Planning 
Planning 


Engineering 





Spring, 1958 


| Feb., 1958 


Ist Qtr., 1958 


1957 


Late 1957 


Early, 1958 
1957 


1958 


ss eeeee 


Early, 1958 


2nd Qtr., 1958 
3rd Qtr., 1959 


1957 
Late 1957 


Late 1957 
Early 1958 


Late, 1958 


Feb., 1958 
Dec., 1957 





July, 1958 
Nov., 1957 
Dec., 1957 
March, 1958 
May, 1958 
Aug., 1958 
Mid 1959 


Mid 1958 Scientific 


Mid 1958 


Early 1958 
Early 1958 


Late, 1958 
Mid 1958 


Early 1958 
June, 1958 
Late, 1958 
Mid, 1958 


Jan., 1958 





Parsons 


Treco 


ney 5 Design 
Grebe 


du Pont 
Girdler 
Staff 


General Tire 
uor 


Gulf; Procon 
Summer Sollitt 


Leonard 
Procon 

Procon 

Foster Wheeler 
Badger Mfg. 
Kellogg 


Parsons 


| Parsons 


| Staff 


Hudson 
Kellogg 


Scientific Design 


Foster Wheeler 


| Staff, Braun 


Foster Wheeler 


| Staff, Foster 


Wheeler 


Magnolia, Fluor | 


Kellogg 


| Foster Wheeler 








Parsons 
Treco 


Fluor 


Badger Mfg. 


Kellogg 


Parsons 


Parsons 


Staff 
Hudson 
Brown & Root 


| Foster Wheeler 


raun 
Foster Wheeler 
Staff, Foster 
Wheeler 
Fluor 


Kellogg 


| Foster Wheeler 


Fish 
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Layne Research 
Defends Your Well 


Shown here is an actual photograph of one of 
the many microscopic organisms which may 
occur in any type water supply. 

Layne Research is called upon when well 
capacity is reduced. Layne Research finds out 
why. Production records, water analysis and 


microscopic examinations are some of the 


Only Layne Offers Complete Service: Research + Analysis * Design * Wells * Pumps ° 






LAYNE & 


WATER WELLS © VERTICAL TURBINE PUMPS © WATER TREATMENT 





Magnification 800X 


methods used to find the reason. Layne Re- 
search, thru years of experience in “recovering 
lost water,” selects the correct Laynite material 
and method to restore well capacity. 
IDENTIFY AND PRESCRIBE — that’s 
what Layne Research does for each individual 


well water problem. 


Maintenance * Engineering 











General Offices and Factory © Memphis 8, Tennessee 


LAYNE 





ASSOCIATE COMPANIES THROUGHOUT THE WORLD 





A and interchange of 
1c. 1. and efi vail as- 


stion was privileged 
6 first two. ‘ethylene plants. 


. Nes 
Bees rac 
AS Y } " 
\ 4/6 } 
Bs wi? \ y ae 
\e. i acts 
ewt ited 
please TRIES u 
were P Al} eet 
cH HEMIC. 
1 Division 


ingtta®? ourha™ 
BILLINGHAM: 4 


a 





. 


CHEMICAL PROCESS DIVISION 


THE M.W. KELLOGG COMPANY 


711 THIRD AVENUE, NEW YORK 17, N. Y. 
A SUBSIDIARY OF PULLMAN INCORPORATED 


The Canadian Kellogg Company Limited, Toronto - Kellogg International Corporation, London + Soctete Kellogg, Paris « Kellogg 
Pan American Corporation, New York « Companhia Kellogg Brastletra, Rio de Janetro - Companta Kellogg de Venezuela, Caracas 








COMPANY 


Plant Site 


CONSTRUCTION BOXSCORE—Continued 


Project 


Daily 
Capacity 





Status 


Probable 


Completion 


Licensor 








Ohio Oi] Company... 
Petroleum Chemicals... 


Petro-Tex Chemical. 
Phillips Chemical. . . 


Phillips Petroleum. . 


Shamrock Oil & Gas 


Bhell Chemical. . 
Shell Oil... 


Sinclair Refining 


Spencer Chemical... . 


Texas City Refining. 
The Texas Co. 


Tidewater Oil... ... 


Union Oil & Gas et al | 


U.8. Rubber. ... 
Warren Petroleum. . 


Wiseco Gas Processing 


Wickett Refining 


Wyandotte Chemicals. | 








Orange, Texas 
Lake Charles 


Houston 
Gulf Coast 


Pasadena, Texas 


Phillips, Texas 


Sweeny, Texas 


Houston 


Hulldale Field, 
Texas 
Orange, Texas 
El Paso 
Corpus Christi 


Texas City 
Port Arthur 


New Hope, 
Texas 

Eunice, La. 

Baton Rouge, La 

Barbers Hill 


Wise County, 


| Texas 
| Wickett, Texas 


Geismar, La. 


Gasoline Pit. 
Anhydrous Ammonia 


| Ethylene Pit. 


| Butyl Rubber Pit. 
| Butadiene Expansion 


Carbon Black 
Polyethylene 


7 Butadiene 
| Nat. PGs Liquid 


Fractionation 

Inc. Alkylation 

Inc. Cat. Reformer 

Inc. Nat. Gas Liq. 

Cat. Reformer: 
sulfurization 

Acetylene 

Methanol 

Ammonia 

Inc. Crude Cap.; 
Inc. Sulfuric Acid 
Alkylation 

N-Butane Isomeri- 
zation 

teokotnns Cracking 
Sludge Regen. and 
Contact 

Sulfuric Acid Pit. 

Methyl Ethyl Ke- 


tone 
Cat. Gasoline 
Fractionator 
Platformer 
—. Reformer 
Gaso. Fractionation 
Hydrodesulphuriza- 
tion 
Gaso. Fractionation 
Desulfurizer 


Polyethylene Exp. 


FCC 

Ref. Exp. 
Unifiner 
Rexformer 
Udex Unit 
Houdriformer 
Power Plant 


Crude Unit 
Cat Cracker 
Inc. Alkylation 
Cat. Reformer 
Udex Unit 


| Injection Pit. 


Gasoline Pit. 
Petrochemicals 
Light Hydrocarbon 
Fractionation Pit. 
Gasoline Pit. 


Catformer 
Unifiner 


| ro pease Ouida 


yco 


10 Mmef 


16,000 bbls. 


20,000 bbls. 
3,600 bbls. 


2,000 bbls. 


1,500 bbls. 
75 tons 


75 tons 


6,500 bbis. 
5,400 bbls. 
24,000 bbis. 


27,000 bbls. 


yr. 
27,000 bbls. 
$25,000 bbis. 
6000 bbls. 


15,000 bbls. 
4500 bbls. 
7,000 bbls. 


86,000 bbls. 
60,000 bbls. 
2000 bhis. 
20,000 bbis. 
28,000 bbls. 
15 MMef 


300 Mmef 
44,000 bbls. 
150 MMef 





90,000,000 Ibs./ 


| Under Constr. 


Under Constr. 


| Under Constr. 


Engineering 
Complete 
Planning 


Complete 


| Complete 


| Under Constr. 


Under Constr. 
Complete 


| Under Constr. 


Engineering 


Under Constr. 
Under Constr. 


Under Constr. 


Under Constr. 
| Under Constr. 


eee 


Planning 


Under Constr. 


| Und Constr. 


Under Constr. 


| Under Constr. 


Under Constr. 


Under Constr. 


| Under Constr. 


Under Constr. 
Complete 
Complete 


| Complete 


Complete 
Under Constr. 


Under Constr. 
Under Constr. 
Under Constr. 
Engineering 
Engineering 
Under Constr. 


Complete 


| Under Constr. 
| Complete 


| Under Constr. 


Projects being 
held up 
Approved 


| 1957 
| Late 1957 
| Jan., 1958 


| 1957 
| 1957 


| Pall, 1957 
| 1958 


| Fall 1957 
| Fall 1957 
Fall 1957 
Fall 1957 
Fall 1957 


Fall 1957 
| Fall 1957 


. | Early 1958 


| Fall 1957 


Spring 1958 
Spring 1958 
Fall, 1957 


—_ 1958 


Summer, 1958 
| Dee., 1957 


4th Qtr. 1957 


| 4th Qtr., 1957 


3rd Qtr., 1958 
3rd Qtr., 1958 
3rd Qtr., 1958 
4th Qtr., 

4th Qtr., 

1957 


Nov., 1957 


| Late 1957 


| Phillips 
| Phillipe 
| Phillips 


.. | UOP & Others 
| Olsen | Olsen 


Phillips 





Phillips 


Chemico | 

Foster Wheeler | 

Foster Wheeler | Foster Wheeler 
Staff Staff 

Staff Staff 


Staff | Leonard Constr. 


| Staff 
Leonard Constr. 


| Braun 


Foster Wheeler 


Fluor 
Fluor 
| Treco 
Treco 
Treco 


C atalytic Catalytic 


| Jackson & Texaco 


Moreland 
Fluor | Fluor 
Kellogg | Kellogg 
Staff Staff 


UOP 
Staff & Others 


Fluor | Fluor 
Kidde Engrs. ea 
Pritchard Pritchard 


Olsen 


Lummus 





ROCKY MOUNTAIN 
Apache Powder Co. 


Bay Petroleum. . 

Cabot Carbon...... 

Continental Oil Co.. 

El Paso Natural Gas 
ucts Co. 


Empire Petroleum... . 

Farmers Union 
Central Exchange 

First National Petro- 
leum Corp. 


Frontier Refining... 
Phillips Petroleum. . 





Curtiss, Ariz 


Denver 


Lovington, N.M. 
Den 


ver 
Gallup, N.M. 


Bloomfield, 
N.M. 
Denver 


Laurel, Mont. 


Jensen, Utah 


Cheyenne, Wyo. 
Woods Cross, 


Utah 
Salt Lake City 


Ammonia Synthesis 
Pit. 


Cat. Reformer 

*Gasoline Pit. 

Cat. Reformer 

Aeon Ca Alkyla- 
tion, Cat Reform- 
ing, Cat. Cracking, 
Vacuum, Crude Unit 

*National Gasoline 


Hydrosulfurization 
*Naphtha Unifiner 
*Platformer 

Distillate Unifiner 
Ref. Expan. 


Revamp Vac. Unit 
Cat Reformer 


Inc. Cap. 


Newcastle, Wyo.) G: 


Casper, Wyo. 


Casper, Wyo. 








Propane boosie. 
Furfural Extraction 


MEK Dewaxing, 


3,800 bbls. 
6 MMef 

3,500 bbls. 
9,000 bbls. 


165 MMcf 
1,000 bbls. 
4,400 bbls. 
5,100 bbls. 
7,100 bbls. 
To 3,000 bbls. 
3,700 bbls. 
3,000 bbls. 








| Engineering 


| Under Constr. 

| Under Constr. 

| Complete 
Under Constr. 


| Under Constr. 


Suspended 


Under Constr. 


Complete 


Under Constr. 
Under Constr. 


Complete 


Under Constr. 


Complete 
Complete 


Under Constr. 
Under Constr. 


| Under Constr. 


Late 1957 


| Early 1958 
| Nov., 1957 


Fall 1957 


| Jan., 1958 


| British 
Early 1958 | UOP 


Late 1957 
| Spring, 1958 


| Nov., 1957 


Texaco 


| Texace 


Girdler 


Kellogg 
Gas Pit. Constr. 
Staff, Treco 


Sweco 


Stearns-Roger Stearns-Roger 


| Litwin 


Petroleum | 


| Treco 
| Staff, Procon 


Treco-Staff 


Litwin 
Litwin 
Pritchard 
Pritchard 


Foster Wheeler | Foster Wheeler 
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COMPANY 


Plant Site 


Daily 


Project Capacity 


Estimated 
Cost 





Status 


Probable 
Completion 


Licensor Engineering 


Contractor 





Tennessee Gas 
The Texas Co. 
Utah Oil Refining. . 


Western States 


WEST COAST 


by > Oil & Re- 


Ethyl Corp 

Fletcher Oil 

General Petroleum.. .. 
Golden Bear Oil Co... 
Reichhold Ch2micals. . 
Richfield Oil 


Shell Chemical 


Shell Oil 


Standard Oil (Calif.) 


Sunland Refining Co.. 
The Texas Co 


U.S. Oil & Refining... 


Lea County, 
N.M. 


San Juan 
| County, Utah 
Salt Lake City 


City 


Bakersfield, 
Calif. 
San Diego 
Los Angeles 
| Antioch, Calif. 


San Francisco 


Wilmington, 
California 
Ferndale, Wash. 
Torrance, Calif. 
Oildale, Calif. 


South San 
Francisco 

Everett, Wash. 

Los Angeles 


Torrance, Calif. 
Dominguez, 


Everett, Wash. 
Bakersfield 
Richmond 


El] Segundo 
Puget Sound 
Bakersfield 
Anacortes, W 
Los Angeles 


Oleum, Calif. 
Tacoma, Wash. 


Gas Process Pit. 


Desulfurizer 


-| Alkylation Unit 


.| R 
Udex Unit 


Associated, Calif. 


10 MMef 


*Gasoline Pit. 


| CO Boiler for FCU 
| North Salt Lake | 


35,000 bbls. 
1,000 bbls 


*Crude Unit 
Houdriformer 


| 3,800 bbls. 


| Refinery | 20,000 bbis. 
Unifiner 
Topping Pit. 
| Fluorinated Hydro- 
} a Tetraethyl be 
| Anti-knock Com- 
pound Mfg. Pit. 
Unifiner Platformer 


Cat. Reformer 
Cat Reformer 
Revamp Furfural 
Treating Unit 
Plasticizers 


Refinery 
*Benzene Pit. 


Mod. Copolymer Pit. 

, leopeony! 
Alcohol Fael. 

Platformer 


Boiler for Cat. 
Cracker 
Refinery 
Cat Reformer 
Cat Reformer 
Paraxylene Pit. 
Revamp 2 Crude 
Units 
*Deisobutanizer 
Refinery 
*Platformer 


60,000 bbls. 
5,000 bbls. 
20,000 bbls. 


Platinum Cat. Re- 
former 

— Generating 

Crude Areas Pit. 

Refin 


Hoodribormer 


$970,000 
$2,000,000 


Engineering 


Under Constr. 
Engineering 
Under Coustr 


Complete 


Engineering 


| Under Constr. 


n 
Under Constr. 


Under Constr. 


Under Constr. 
Under Constr. 
Under Constr. 
Under Constr. 


Saar sey 
Under Constr. 


Complete 
Under Constr. 
Engineering 
Under Constr. 


Planning 
Engineering 


| Engineering 
Engin 


eering 
Complete 


| Under Constr. 
| ODM Approved 


Complete 
Under Constr. 
Engineering 
Under Constr. 


Complete 
Under Constr. 


| Complete 


Early 1958 


March, 1958 
Mid 1958 


Mid 1958 
Spring, 1958 
Late 1957 
Late 1957 
Late 1957 


Late 1957 


Fall 1958 


Early 1958 
Mid 1958 


Mid 1958 
Mid 1958 
Barly 1958 


Dec., 1958 


March, ‘1958 


| 8rd Qtr., 1958 


Stearns-Roger 
Fluor 


Parsons 


Stearns-Roger 
luor 


| Parsons 


| Socony, Bechte Bechtel 


Staff-Parsons 
Staff-D.G. 
Reynolds 
ff 


| 

| Staff-Bechtel 

| Staff-Bechtel 
Staff-Bechtel 

a Staff-Bechtel 


. | Macco 


| Parsons 


| Bechtel 
Rosendahl Corp. 
| Bec htel 





OUTSIDE U.S.A. 
Alaska & Hawai 


Alaska-Yuk i 
Standard Oil (Calif.).. 
Canada 

Ajax Petroleum 


British American Oil. . 


British Petroleum. . . 
Canadian Husky Oil. . 


Canadian Hydrocar- 
Canadian Industries, 
Ltd. 


Jefferson Lake Sulphur 


Pincher Creek 
Port Moody 
Near Montreal 
Ft. William, 
Calgary 
Winnipeg, Man. 
Millhaven, Ont. 
Edmonton, 
Alberta 
Corunna 


Montreal 
Toronto 
Sarnia 


Salted, Ont. 
The Pas, 
Manitoba 
Welland, Ont. 
Sarnia 


Toco, B.C. 
Winnipeg 


C 

Smiley-Coleville 
area, Sask. 

Taylor Flats, 
B.C, 





Refinery 
Refinery 


*Gasoline Pit. 


Crude Exp. _ 

Offsite Facilities 
Cat. Reformer | 
Cat. Desulfurization 
Sulfur Recovery 
Refinery 

Refinery 

*Refinery Exp. 


Fertilizer Pit. 
Anhydrous 


20 MMef 


30,000 bbls. 


600 tons 
200 tons 
Ammonia 
*Inc. Polythene 
| 4460 bbl. 


New Refinery 
Exp. Ethylene Pit. 


Orlon Pit. 
Refinery 





Polyvinyl Geon 
Detergent Alkylate 
Petrochemical Pit. 
Powerformer 


Hydrofiner 
Add. Crude Cap. 
Powerformer 
Refinery Exp. 
*Gasoline Pit. 





Sulfur Recovery Pit .| 425 tons 





7,500 bbls. 
35,000,000 bbls. 





—- 








Engineering 
Engineering 


Complete 
Complete 
Under Constr. 

gineering 
Engineering 
Under Constr. 
Engineering 

ni 
Under ( onstr. 
Planning 
Under Constr. 
Under Constr. 
Complete 
Planning 


Engineering 
Under Constr. 


| Planning 


Planning 


ime omplete 


Under Constr. 
Under Constr. 


| Under Constr. 


Under Constr. 
Engineering 


| Complete 


Under Constr. 





Fall, 1957 








Mannix-Gill 
0., Ltd. 


Fluor 








Brown & 


Brown & Root 
Root, Inc. | Ltd. 





Parsons 


Fluor 
ees Bechtel} 


Foster Wheeler 





Brown & Root, 


| Parsons 
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S&J GARDTROL provides 


Positive remote supervisory 
control of pump motors and valves 


Two complete packaged remote control systems 
are now available for application to distant motor 
operated valves and electric pump motors. Gardtrol 
Valve and Pump Motor Monitors provide constant 
monitoring and positive, non-ambiguous indication 
of “on”, “off”, “open”, “closed” and “stopped” 
conditions at remote stations. Both units feature 
simplified design—three components, a control 
unit, field unit and single wire transmission line 
provide efficient, economical controlling. Exclusive 
Gardtrol circuit utilizes the cyclically-reversing polarity 
of alternating current to effect both control and 
supervision over one wire. Distance is limited 
only by the resistance of the signal wire. 


two packaged units 
GARDTROL VALVE MONITOR 


opens, closes or stops valves in any position 


GARDTROL PUMP MOTOR MONITOR 


indicates off, on, and stops motors 


Call or write your nearest Shand and Jurs office 
for specifications and prices. 


71 SHAND AND JURS Co. 
Sth and Carleton Streets, Berkeley, California 


| | a subsidiary of General Precision Equipment Corporation 
d3 


NEW YORK TULSA LOS ANGELES HOUSTON CHICAGO 
110 E. 42nd St. Thompson Bldg. 6399 Wilshire Blvd. M& MBidg. 10409 S. Western Ave. 


REPRESENTATIVES 
SEATTLE: Nebar Supply Company, 3000 Western Ave. MONTREAL: Lytle Engineering Specialties, Ltd., 
360 Notre Dame St., W. TORONTO: Lytle Engineering Specialties, Ltd., 69 Eglinton East. VANCOUVER: 
P. D. Mclaren & Son, Ltd., 3277 Main St. CALGARY: P. D. Mclaren & Son, Lid., 510- 9th Ave., W. 
MEXICO, D. F.: Dalma Comercial, S. A. CARACAS: Sinclair Spence, C. A., Edificio Galipan. ENGLAND: 
Whessoe, Ltd., Sales: 25 Victoria St., London S. W. 1 Whessoe, Ltd., Works: Darlington, County Durham 


For more data on advertised products, use Readers’ Service Cards, last page. 21 1 





WORLD'S MOST MODERN REFINERY — Tidewater Oil Company's new Delaware Refinery, 15 miles 
south of Wilmington, represents the most advanced thinking of refinery engineers and technologists. 


LOW-COST WATER AND SOLIDS REMOVAL—A BASIC FOR MANY REFINING AND PETROCHEMICAL PROCESSES 


Separator/Filters have multiple uses 


Applications — In today’s modern refineries 
and petrochemical plants, many processes are 
highly dependent upon low-cost removal of 
water and solid contaminants. Fram-Warner 
Lewis water separator/filters are extensively 
employed in process applications because their 
use provides the benefits of improved feed 
preparation, reduction in catalyst consump- 
tion, lower corrosion rates, and water free 
products. 


Products Handled — LPG, gasoline, naphtha, 
distillate, gas oil, aromatics. 


Special Uses—Feed stocks, treated and water- 
washed products, finished products to storage. 


Description — Fram-Warner Lewis separa- 
tor/filters offer a flexibility of design to meet 
a variety of process applications — Vertical 
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single stage, horizontal single stage, horizontal 
two stage separator/filters with entrained 
water removal efficiencies of 90 to 100% and 
filtration efficiency down to 5 microns particle 
size. Engineering design and pressure vessel 
fabrication facilities at Warner Lewis Tulsa 
plant are always available to handle special 
problems to customer specifications. Let 
proven experience in the field in countless 
process applications help you. 


For Further Information — Write Process 
Section Warner Lewis Company, Division of 
Fram Corporation, Box 3096, Tulsa, Okla- 
homa, for Process Manual on water separa- 
tors/filters. Warner Lewis representatives are 
located throughout the United States and 
Canada and they will be glad to contact plant 
processing and operating personnel. (adv.) 
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Dail Estimated Probable 
COMPANY Plant Site Project Capacity Cost | Status | Completion Licensor | Engineering Contractor 
McColl-Fr Montreal East Hyd 10,000 bbls. $1,000,000 Under Constr. Early 1958 Texas Co. | Foster Wheeler | Foster Wheeler, 
| > 
Midland Pet. & Stettler, Alts. | Crude Refinery 4,000 bbls. $2,000,000 Under Constr. | .......-0.0, ee (pen RS 
| | 
Pacific Petroleum..... Pos St.John, | Gas-Absorption Plt. | .............. $18,000,000 ae i "Stara | - er Core 
Pacific Petroleum & Taylor, B.C. I IE ass BRS s ics Pinas ob ccesess Under Constr. Late 1957 ie | Stearns-Roger Stearns-Roger 
Phillips Petroleum 
Quebe Ammonia. .... Montreal Ammonia Nitric 120 tons $8,000,000 PUN) tS. wccaeneen ay Deer a ere 
Acid—80 tons Nitro- 
Solutions 
Regent Refining... ... Port Credit, Ont.) Fluid Cat Cracker, | .............. 
Vacuum Distillation,| .............. $5,500,000 Commies. eo) RE a PP ks Procon Procon 
Gas Polymerizati Pee | 
Royalite Oil......... Kamloops, B.C. | Platformer 1,000 bbls $750,000 Under Constr. | March, 1958 | DOP UOP Treco 
B. A. Shawinigan. . Mon East ~ _ a ee aes aOR acer OS Ss 4. eee Dp aaes Staff | Staff 
Shell Oil (Canada). ...| Bronte, Ont. Se Re, Fo eee EE BP erage | ; “eee vee Te 
Montreal, HF Alkylation 1,500 bbls $4,000,000 Under Constr. 1958 vOP aa —_ Treco 
reco, Sta’ 
Quebec DE hehe mads ales Under Constr. ; reco, Staff Treco 
, SpaeFRe ep cearecge $1,000,000 Under Constr. | Early 1958 | .......... | Treco, Stat | Treco 
omy *Exp. Treating Pit. » ‘ Under Constr. | ........... | ; 
Sherritt-Gordon Fort Saskatehe- | Anhydrous Ammonis} 75 tons $24,000,000 |" SEs es ee | pet 
ines, Ltd. wan, } | 
Union Carbide, Montreal East, | Ethylene Glycol & | ....0....00.-. $4,000,000 Under Constr. | Early 1958 | Staff 
Canada Quebec yethylene Exp. | | | 
seid | \—— 
LATIN AMERICA 
Brasil 
asi 
Alba (Borden). ...... Cubatao Methanol, Formalde-| 30 tons $3,500,000 Engineering 1958 Vulcan | Vulcan Staff 
hyde, Synthetic | Girdler Girdler 
esins | 
Petroleo Brasileiro....| North Brazil Refinery SO. binning cvidinet ES Saraeeeeys poner pi edebideeacd ale 
South Brazil Refinery . ,. i ase Studying acute ‘ ek - ee 
Cubatao se Recovery | 40,000,000 Ibs./ | .............. Under Constr. | Fall 1957 | Hydrocarbon, Staff 
nit yr. ide u 
Mataripe Atmospheric & | 
Vacuum Distil. | 
Units, Cat.Crkr, |}37,000 bbls, =| .............. Engineering Mid 1959 Kellogg | Kellogg Kellogg 
os Recovery, jax 
reat } 
Rio de Janeiro | New Refinery 90,000 bbis. $60,000,000 Engineering Early 1960 | Pour 2 eee 
SOO ee Cubatao Urea Pit. t RRS OCT Se i I PAP amet) hes sho .. | Uhde Uhde 
Union Carbide....... Cubatao EE, RO ARCS, Fee ee Under Constr. Early 1958 . | Brown & Root Spose & Root, 
Colombia : 
Empreseo Colombiana » .Cate Pit. Moderinization | 2,000 bbls. $3,000,000 Engineering 1958 Parsons Parsons 
de Petroleos Exp. Propane ,000 $1,000,000 Dea. E owdccsoameped | eae. ae 2s RR ae 
a Recovery | 
International Petro- | Cartagena Refinery 26,500 b/s. $32,500,000 Under Constr. Late 1957 Esso Bechtel Bechtel 
leum (Colombia), } 
Ltd. es | 
ute | | 
Esso Standard....... Havana Ref. Expan.; Distil- | To 35,000 bbls. | $30,000,000 Under Constr. Late 1957 Esso | McKee McKee 
lation Polymeriza- 
tion, Pow rerforming, | 
Cat. Cracking | 
Refinadora Cabai- Cabaigun, Cuba | Ref.Expan. | ...........--. | -rsececeseeeee | Poets COE o.oo cesies | 
guan | | | } 
The Texas Co........ Santiago Refinery 20,000 bbls. $14,000,000 | Under Constr. 1957 | 
| 
Mexico | | 
Celanese Mexicana, Mexico City ts Ba eens tas | Under Constr. | ........... 
A. Synthetic Resin 
Central Minera, S.A...} Tenixtepec, Mex.| Sulphur Pit. 1,000 tons $3,500,000 | Under Constr. March, 1958 | -+. | Daal 
a et Mexico City Cat Cracking, Gas | 25,000 bbls. $12,500,000 Under Constr. Late 1957 Esso- McKee | Staff 
Concentration, HF j | a 
Alkylation; Poly- } | U.O.P. 
merization; Ethy- } | | | 
lene; Sulfur | | | 
Pemex City Nat. Gaso. Pit. 300 Mmef | $7,400,000 | Complete Hudson Staff 
Cuidad Madero | Topping | 100,000 bbls. |) } 
Cat. Cracking 25,000 bbls. | | | 
Gas Concentration; > | | 
HF Alkylation; | | $25,700,000 | Under Constr. | Mid 1958 Phillips, | McKee | Staff 
Polymerization; i} | Esso, UOP | 
u. ur P’ | 
Minatitlan Combination Distill.; | 6,500 bbls. | $2,500,000 Under Constr. Late 1957 | Fluor | Staff 
Clay Treating; 
| Lube Oil | 
Salamanca | Grease Plt. | 25 tons $1,700,000 Engineering 1957 McKee | Staff 
Cat. Cracker | 15,000 bbls. aac aay Oe eer : | sla 
Poza Rica. ..... Topping Pit. | 10,000 bbls. $1,350,000 | Engineering Staff Staff 
Netherlands Antilles 
N. V. Curacaosche Curacao Feed Prep. (2) | 33,000 bbls. $7,000,000 1 xy eies Canis | Late 1957 Badger | Werkspoor, N.V. 
Petro. Ind, Mij. | 33,000 bbls. $7,000,000 if a | End 1957 Badger Werkspoor, N.V. 
Cat. Cracker | 33,000 bbls. Pedals | Under Constr. | Late 1957 N. V. De Bataa- | Werkspoor N.V 
| | fsche Pet. Mij. 
Panama | 
Refiner a Petroqui- Colon | Refinery | 55,000 bbls. $33,000,000 Engineering Foster Wheeler | Foster Wheeler 
mica de Panama | | 
Refineria Panama. . Las Minas Bay, | Refinery; Petro- | 70,000 bbls. | $59,000,000 | Under Constr. 1959 Pet. C —_. & Pet. Comb. & 
Per Cozon chemicals | | | Eng. ( | Eng. Co. 
Fertiza Limiteda haces Peru Fertilizer Pit. | : | Planning 1957 Montecatini 
Helios, S.A.. San Andres Fertilizer Plt. 130,000 tons | Planning Saieniabany ine 
Puerto Rico | | 
Cmte Ce Oil Guayanilla Bay | Refinery 30,000 bbls. $16,000,000 | Complete ‘ Lummus 
| 
Union Carbide Caribe Ponce Ethylene-Glycol 500,000 Ibs | $28,500,000 Planning Mid 1958 Brown & Root | Brown & Root 
rinida 
W. R. Grace & Co....| Trinidad Chemical Pit. |= | $10,000,000 Planning =Es_si ........... 
| 
| 
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* First appearance in tabulation t Added capacity 


Construction BOXSCORE Continued on Page 214 


October, 1957—-PETROLEUM REFINER 213 





CONSTRUCTION BOXSCORE—Continued 


<== ———— 
| Daily Estimated Probable F 
COMPANY Plant Site | Project | Capacity Cc Status Completion Licensor 





Venezuela | 
Cia. Shellde Venezuela | Cardon | Cat Cracker 33,000 bbls. } Complete 
| | Polymerization; Under Constr. 
Treater, Feed 
| Preparation | | 
| Distillation | x | $20,000,000 Under Constr. | 4th Qtr., 1958 } 
| Alkylation vn : ---2+--e+ | Under Constr. Ist Qtr., 1958 ROE, Sey ee possesses 
Creole Pet. Corp......| Amuay Bay | Pipe Still $10,800,000 | Complete : ace Foster Wheeler | Foster Wheeler 
| Distillation . | $7,150, Complete | Foster Wheeler Foster Wheeler 
Amuay Bay Hydrofining Pit. bis. 000, | Under Constr. | Dec., 1957 Foster Wheeler | Foster Wheeler 
| Lube Oil Pit. | " y 000 | Under Constr. | May, 1958 | Esso Foster Wheeler | Foster Wheeler 
| Lake Maracaibo | LPG Pit. y | Engineering | Jan., 1958 , Tellepsen 
Venezuelan Govt. Venezuela | a Synthesis | 120 tons $ 000 | Planning | 1957 } | Air Products Air Products 
| | Gas 





EUROPE AND 
AFRICA 
Belgium ; | ays 

Esso Standard. . Antwerp Vac. Distill. 2,900 bbls. $750,000 Engineering Early 1958 





aor mong | 5,600 bbls. — |! $7 400,000 | Under Constr. | Early 1958 
| Antwerp Ethylene Oxide, | $8,000, Under Constr. | 4th Qtr., 1957 
Ethylene Glycol | 
Raffinerie Belge de Antwerp bran Reto former } ‘ | $2,000, Complete } tA | Si ! KIC 
Petroles | | Bak 
Yo so ll } | 
Soc. Industrielle Belge | Antwerp Cat. Reformer 10,000 bbis. Under Constr. Early 1958 | Kellogg; UOP | Kellogg 
de — Hydrofiner | 10,000 bbis. Under Constr. Early 1958 
‘ | 


ayp | | 
Anglo: Egyptian Oil- | Sues Cat. Reformer 2,300 bbls. Projected | 1957 
fi 


e 
Egyptian Govt.......| Sues Power Pit. 10,000 KW. | $2,200, Planned 1959 
Mech. Workshop | | $1,000,000 | UnderConstr. Jan., 1958 
Cooling Tower . | 5,000 tons | $250,000 | Complete | 
& Accessories | | 
Atmos. Dist., Vac. | 20,000 bbls. $7,000,000 | Planning | 1960 
Dist. & Lube Oils | | 
‘eens Recovery & 70 tons $1,000,000 Planned 1959 
ot! 
*Atmos. wt Vac. Dist.| 10,000 bbls. $1,400,000 Planning 
\ a Dist. & Vac.| 10,000 bbls. | $1,400,000 Planning 
ist. | 
England 
Bee, Wiggins & Co., a Extension to Refinery; 1,600 bbls. Complete 


British Petroleum. . . . Hydrofiner I | 10,000 bbls. | Under Constr. | Late 1957 | Kellogg ; 
Hydrofiner II 10,000 bbls. Under Constr. | Mid 1958 Kellogg McAlpine, 


Wimpey 
Stabilizer 12,000 bbls. Under Constr. Late 1957 Power Gas Corp.| a 


| impey 
Absorption and Under Constr. | Late 1957 Kellogg McAlpine, 

Regeneration Units ; Wimpey 
Sulfur Recovery Pit. | 45 tons | | Under Constr. | End 1957 Simon-Carres | ee. 


| | pey 
Two Copper 8,000 bbls, ea. | Under Constr. Early 1958 W. J. Fraser Mesipe, 
Chloride Units | Wimpey 
Alkylation Pit. 2,250 bbis. Under Constr. Early 1958 Lummus | 
Distillation Unit " Under Constr. Late 1957 Badger, Ltd. 
Cat. Reformer ‘ Under Constr. Early 1958 UOP, Kellogg 
Thermal! Reforming ¥ Under Constr. | Mid 1958 | Kell 
Eastern Gas Board. ..| Bedford Oil Gasification . ft. Complete ‘ | 
Dunstable Oil Gasification . ft. Planning Spring 1958 
East Midlands Gas Sheffield Oil Gasification | Under Constr. | Nov., 1957 
Northampton Oil Gasification | \ ‘ | ... | Planning | Dec., 1957 an &G 
Esso Petroleum Co....| Fawley — & - | Engineering | Mid, 1958 } Foster Wheeler | Foster Wheeler 
utadiene Pit. } | 





|e Alpine, 
Wimpey 





| Complete | ; Foster Wheeler | Foster Wheeler 
| Engineering Ist _ 1958 | .. | Foster Wheeler | Foster Wheeler 
Crude Pipestill | Under Constr. 4th Qtr., 1 | .. | Foster Wheeler | Foster Wheeler 
Milford Haven | Refinery | Planning Early 1960 | 

| 





Hedon Chemicals Hedon, Yorks...| Vinyl Acetate Under Constr. 
International Syn- Fawley | Synthetic Rubber } | Engineering 
thetic Rubber } | | 

Mobil Oil Co., Ltd... .| Coryton Cat. Hydrodesulfuri- | | Pre-engineering | 
zation 

- : Crude Unit Exp. " Under Constr. 

Monsanto Chemicals..| Britain Add Polystyrene AGREE RS) Under Constr. 

Styrene-Butadiene 4,000 ton/yr. 000, Planned 

lymer Pit. 
os ee Gas Romford Oil Gasification 4,000,000 cu. ft. | | Complete 








| Refinery Tail Gas | 36,000,000 cu. ft Under Constr. March, 1958 
. Reforming | | | 
Regent Oil...........| Southern Refinery | Planning 
c England 
Shell Chemical Shell Haven Ammonia; | 75,000 tons/yr. 500, Planning 
Nitric Acid | } | 
- Fertilizer De Sek eset Planning 
ued : Partington | Ethylene Oxide 25,000 tons/yr. | } Mid, 1958 
Shell Refining Shell Haven | Atmospheric Distil. | 80,000 bbls. | Under Constr. | Late 1958 S&W; E.B. | ig B. Badger 
Badger, Ltd. Ltd. 
| | | | 
Gah Betws Gas Isle of Grain Oil Gasification 15 Mmef | Under Constr. | Fall, 1958 | Power Gas | Power Gas 
Segaa Cat. Oil-Gas 20,000,000 CF | 1958 | | Power Gas Corp. 
/o1 


nit | 
Southern Gas Board..| Southampton | *Refinery TailGas | 16 MMef = | Under Constr. Oct., 1958 ... | H&G 
Reforming 
France | 
Cabot France §.A.....| Berre-L’Etang Carbon-Black Pit. 150,000 Ibs. 000, | Under Constr. 1957 Staff CITRA 
Caltex 8. A. F........| Ambes | Cat. Cracker " sevseceeseceee | Under Constr. 1957 ... | Lummus Lummus 
; : Vacuum Unit vssssssseeeee | Under Constr. | 1957 coon | Lummus 
Com jie de Raffin- | Petit Couronne | Distill. Unit 80,000 bbls. Re 3rd Qtr., 1958 | os 
age Shell Berre } | 
Comp Francaise de | Provence | Desulfurization | 12,000 bbls. i .. | Complete Sihcus | KIC | KIC 
finage : | Powerformer 20,000 bbls. ge ccewesee oe ch ee, Mid 1958 | Foster Wheeler | Foster Wheeler 
| Normandie | | Ethylene Pit. 30,000 tons/yr. , | Engineering 1958 ' . | KIC | 
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When youte fighting the weather as well ag heat Joss’ / : 





"aa ‘amnencames —— 


‘Workmen applying 
Thermobestos insulation f 
to an expansion loop 

in a process line. 


Specify 


y, 
oN 


1 it INR sittin ibe nan hc Aig it WE: tom tee mn 








| il 


J-M THERMOBESTOS:’ the heat insulation 
designed for outdoor process industries 


Here's proof that rugged physical 
strength and high insulating efficiency 
can be combined in one material. J-M 
Thermobestos is strong and rigid, yet 
light enough for easy handling and fast 
application. It is not damaged by pro- 
longed wetting. Its hard composition 
resists crushing and will withstand un- 
usual service abuse. The low conductiv- 
ity compares favorably with other 
accepted industrial insulations. 


JM Johns-Manville 
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This unique combination of properties 
means excellent temperature control 
and minimum maintenance cost for 
oil refineries, chemical processing 
plants and other plants with outdoor 
vessels and hot piping. 

Made from calcium hydrosilicate, 
Thermobestos is molded to size for 
proper fit. Its high strength makes it 
particularly adaptable for time-saving 
shop prefabrication of fittings and 


bends. Furnished in large sections, 
Thermobestos is easy to apply. It re- 
duces the number of joints. In pipe in- 
sulation form, it comes in a complete 
selection of sizes up to 24” x 3” half- 
sections. Also available in 6” x 36” and 
12” x 36" blocks in a full range of 
thicknesses. For further information 
write to Johns-Manville, Box 14, 
New York 16, N.Y. In Canada, Port 
Credit, Ontario. 


lit INSULATION 


MATERIALS * ENGINEERING - APPLICATION 


For more data on advertised products, use Readers’ Service Cards, last page. 





A dozen vessels built by Newport News were furnished under con- 
tract with C. F. Braun, Inc., of Alhambra, Calif., design engineers 


for the ultra-modern Delaware Flying A Refinery of the 
Tidewater Oil Company located 15 miles south of Wilmington. 


Newport News builds 12 major components 
for new Flying A 130,000-bpd refinery 


This is the Tidewater Delaware Flying A Refinery 
while under construction near Wilmington. 


Newport News fabricated 12 of its major vessels — 
2 of which are the largest such units ever built: a 250’ 
Orthoflow fluid “cat cracker” converter and a 225’ 
reactor scrubber of the fluid coker. 


More notable than size, though, is the quality of the 
Newport News fabrication. 


Coke-out screens in the reactor scrubber, for example, 
are made of 704 12% chromium segments. Welded 
together with accuracy, they provide 45% clear open- 
ing ... with opening tolerances less than 1%. 


You get expert fabrication, the skill of specialists 
when Newport News builds your equipment. When you 
want reactors, pressure vessels, vacuum tanks and the 
like, sub assemblies or weldments in almost any size or 
shape, get a bid from Newport News. 


Send for newly published, easy-to-read, illustrated 
booklet, “Facilities and Products”. It describes the many 
ways in which Newport News can help you with present 
or future projects. Write for your copy today. 


Full advantage was taken of the Newport News deep water loading 
facilities for transportation of all of the equipment by barge. 
Shop erection prior to shipment assured fast, trouble-free field 
assembly. 





Engineers: Desirable positions available at Newport News 
for Designers and Engineers in many categories. Address 
inquiries to Employment Manager. 











Newp ort News Shipbuilding and Dry Dock Company, Newport News, Virginia 
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| 
Daily | 





Estimated 


COMPANY 


Plant Site 


Project 


Capacity 


Status 


Engineering 





Comp. Francaise des 
Matieres Colorantes 
tandard 


Houilleres du Bassin 
de Lorraine 

Lorraine-Kuhiman.... 

Manufacture 
Normande de 
Polyethylene 
arles-Kuhlmann. . 


Mobil Oil Fi 


France 


Gironde 
Bordeaux 


Port Jerome 
Carling 
been 
Gonfreville 

G h 





Naphtachimie 


Ee Ae 


Potasse et Engrais 
Chimiques 

Shell-Berre.......... 

Societe du Caoutchouc 
Buty’ 

Soc. Francaise des 
Petroles BP 

Soc. Nationale des _ 
Petroles D’ Aquitaine 


West Germany 
Badische Anilin und 
Soda Fabrik A G 

B P Benzin und 
Petroleum 

Buna Werke Huls 
G.m.b.H. 


Deutsche Erdohle.. . . | 


Deutsche Shell. . 


Farbenfabriken 
Bayer A.G. 


Farbwerke Hoechst 
AG. 


Feldmuhle 


Kohle-Oil Chemie. .. . 
Mobil Oil A.G........ 


Purfina Mineralol- 
raffinerie A.G. 
Rheinische Olefinwerke 


Irish Refining Co..... 
Esso Petr. (Ireland) 
Caltex (Ireland) 
Shell Mex., B.P. 


Italy 
— Nazionale 





Lavera 


St. Auban 


Grand Couronne 


Port Jerome 


Dunkirk 
Lavera 


| 
| Ludwigshafen 


Hamberg- 
Finkenwerder 

Marl, Kreis 
Recklinghau- 
sen, Western 
Germany 

Bremen 


Hoechst 


| Lulsdorf 


Gelsenkirchen 


Bex. Koln, 
Germany 
Mulheim 


Northern Ireland 


Whitegate 


Maleic-Anhydride 
Refinery 


Cat. Cracker 
Powerformer 
Acetylene Pit. 
Styrene Monomer 
*Polystyrolene 
Polyethylene 


*Ethylene Oxide 

Cat. Hydrosulfuriza- 
tion 

Lube Exp. 


Exp. Ethylene Oxide 
Expand Ethylene 
Perchlorethylene Pit. 
Ammonia 


Furfural Unit 
Butyl Rubber Pit. 


Cat. Reformer 
Distillation 
Desulfurization 
Distill. Recovery 
with Prod. Treat. 
& Fract. 

*Sulfur Recovery 


Polyethylene 
Hydrofiner 
Synthetic Rubber Pit. 


Cat. Poly Revamp 


Cat. Reformer 
Crude Distiller 
Cat. Reformer 
Hydrodesulfurization 


Crude Distl. 
Powerformer 
Gas-Oil Hydrofiner 
Steam Cracker 
Sulfur Recovery 
Crude Dil 
Cracking Pit. 
*Ethylene Oxide 


Acetaldehyde 
Propane-Propylene 

Separation 
Ethylene 


Polyethylene 
Crude Two Stage 


Topping, Platformer 
Hydrodesulfurizer 

*Exp. Polyetyhlene 
Pit. 

Refinery 


Acrylic Fiber Pit. 


Refinery 


Styrene Monomer 
Pit. 


Butanol 
Butadiene Pit. 


Copolymer Pit. 
Ammonia; 
Fertilizers 
Powerformer 
New Refinery 


Refinery 

Cat. Reforming _ 

Cat. Hydrodesulfuri- 
zation 

Lube Expansion 





31,500 bbls. 
Expandable to 


20,000 tons/yr. | 


10,000 bbls. 
50.000 bbls. 
+140 MMef 
Mef 


45,000 tons/yr. 


— bbls. 
£0,000 bbls. 
72,000 bbis. 


9.000 bbls. 
12,000 bbls. 
5,600 bbls. 


26 MM lbs./yr. 
11,000 tons/yr. 
10,000 tons/yr. 


24,000 tons/yr. 
16,000 bbls. 


20,000 bbls. 


15,000 bbis. 
10,000,000 Ibs./ 
yr. 


32,000 bbls. 


14,000 tons/yr. 
11,000 tons/yr. 
30,000 tons a yr. 
Rubber 
350,000 tons a 


15,000 bbis. 


15,900 bbis. 
9,000 bbls. 
10,000 bbls. 





| 
| 
| 
| 
2 | Under Constr. 
| 





| Under 





Complete 
| Planning 


Piassing 

Under Constr. 
Under Constr. 
Under Constr. 
Under Constr. 
Under Constr. 


Under Constr. 
| Complete 
Constr. Ist phase 
Engineering 

2nd phase 
Planning 3rd 
phase 
Under Constr. 
| Under Constr. 





| Complete 


Under Constr. 
| Under Constr. 


. | Under Constr. 


| Engineering 
| Licensed 


Complete 
Under Constr. 


| Engineering 


Under Constr. 


Planning 
Engineering 


Under Constr. 


Complete 


: | Complete 


| Engineering 


Plannin 


: | Under Constr. 


| Under Constr. 
| Planning 
| Engineering 


| Approved 


Engineering 


Engineering 
Under Constr. 


Under Constr. 





| Plannin 
onstr. 
| Under Constr. 


Under Constr. 


Scientifio 

Design 
4th Qtr., 1957 
1958 


1959 
4th Qtr., 1957 


Early 1958 
Late 1957 
Mid 1958 
Mid 1958 


Calif. Res. 
Hydro- 
carbon 


Ist Qtr., 1959 


| Fall, 1958 
1958 Scientific 
| Design 





End 1958 





| 2nd Qtr., 1958 
| Mar., 1959 | UOP, Shell 
| Late 1958 


Dec., 1958 


| 1959 


1957 
1957 
1957 


| 1958 
| Oct., 1958 
| Oct., 1958 


:.. | Foster Wheeler 





| H drocarbon 





Scientifie Design 





Scientifie Design 
S4&W, E.B. 

Badger, Ltd. 
Scientifie Design 
KIC 


Foster Wheeler 
Braun 


UOP; Kellogg 
Foster Wheeler 
Hydrocarbon 


Parsons, Houdry 





Uhde 
Staff 


Hydrocarbon, 
Hydro M 


Braun, Uhde 
Lurgi 


\G.H.H. 


| Kochs Still 
\ 
Scientific Design 


Uhde 
Uhde 


Uhde 
| Uhde 
Hydrocarbon Hydro M 
Hydro M 


| HydroM 
ydro M 


Lummus | Lummus 


Costain John 
Brown, Ltd., 
Staff 


| Costain John 
Brown, Ltd. 


SBA | SBA 


Uhde | Uhde 
Union Carbide | Brown-Root 
Carbon; 


| — Petro- 


| iteso C:TLP. 


Tecnider 


| Staff 


CTIP 
CTIP 


Staff 








Oct., 1958 
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CONSTRUCTION BOXSCORE—Continued 





COMPANY 


Plant Site 


Estimated 
ost 


Daily 


Project Capacity 


Status 


Probable 
Completion 


Engineering 


Contractor 





Raffineria Siciliana 
Oli Minerali 
FA ec nee 
Shell Italiana 

Soc. Sol 

STANIC Industria 
Petrolifera 


Netherlands 
Caltex Petroleum 
Maatschappij N.V. 


eo N.V 
N.V. de Bataasfsche 
Pet. Maatschappij 


Scotla: 
British Hydrocarbon 
Chemicals 


Hidro Nitro Espanola 
Refineria de Petroleos 


de eens. A. 


Turkey 
Badische Aniln and 


Fabrik 
Mobil sang Shell, 
Cal-Tex, B 
Turkish Reeorican Oil. 


Turkish Government.. 
Union of South Africa 
Standard-Vacuum.... 


Union Petrol Refinery 
Ltd. | 


| 


Augusta 


Palermo 
| Italy 


| Ben, 


| 


Livorno 


| Pernis 


Rotterdam 


Velsen-Ymuiden 


Rotter 


Pernis 


Oslo Fjord 


Luanda 





| Alkylation Pit. 


Powerformer | 7,500 bbls. $2,000,000 


Refinery 
Polyethylene 
Powerformer 
Hydrofiner 
Hydrofiner 8, 200 bbls. 
7,000 bbls. 
4,000 bbls. 


| 40,000 bbls. 


Platformer 
Diesel Unifiner 
Refinery 
Nitrogen Fertilizer 
Processing Pit. 
Syn. Glycerine 
| 12,700 bbls. 
| 16,400 bbls. 
7,800 bbls. 
| 2,800 bbls. 


40,000 bbls. 


Cat. Reformer 

ee sone tn I 
Hydrodesulfurizer II | 

Refinery 


Refinery 





Gr 


Monzon 
Escombreras 


Kutefia 
Turkey 
Istanbul 


Istanbul 
Durban 


Johannesburg 


Rutedi 
BD 


Polyethylene Pit. ie 000,000 tons/ 
231 tons 
~ 000 bbls. 
000 bbls. 


Ammonium Sulfate | 60,000 tons/yr. 
Sulfuric, Nitric Acid = = rovae. 
Refinery 000 bbis. 


Ammonia Synthesis | 
Topping Unit 2 
Platformer aw 


] 

| $48,000,000 
Refinery; Crude- | 15,000 bbls. | $18,000,000 
Vacuum;Cat.Crker.,| 

Vapor Recovery, | 

Cat. Poly, Treating | 

Natural Gasoline Pit. 


Refinery Exp. 
Powerformer 
Hydrofiner 
Steam Pit. 
Refinery 


| 25,000 bbls. 


Complete 


Plannin 


| Licen 


| Under Constr. 
| Under Constr. 


Complete 
Engineering 
Engineering 


| Planning 
| Planning 
| Planned 





Under Constr. 


Under Constr. 
Under Constr. 
Under Constr. 
Under Constr. 


Negotiating 
Planning 


Under Constr. 


Engineering 


Under Constr. 
| Under Constr. 
Under Constr. 


Planning 
Planning 


Approved 


Planning 
| Engineering 


June, 1958 
August, 1958 


1957 
1957 
Early 1960 


Late 1957 


2nd Qtr., 1958 
2nd Qtr., 1958 
2nd Qtr., 1958 
Ist Qtr., 1958 


Phillips 
Esso 


Esso 
Esso 


UOP 


UOP, Union 





Badger, Lei. 


Uhdi 
Poster Wheeler 
Foster Wheeler 





| Bonaldi-Crema 


eae 
CTIP 

CTIP 
Lummus-Werk- 


spoor 
Lummus-Werk- 


Foster Wheeler 
Foster Wheeler 





NEAR EAST 
Aden 
British Petroleum. . . . 
ain 
Bahrain Petroleum. . . 
Iran 
National Iranian Oil 
Co, 





Mina alAhmadi 


Oil | Ras Tanura 


| Home 





| Refinery 
| Refinery 


Thermal Reformer 
Platformer 
Refinery Exp 


| 12,000 bbls. 
| 10,000 bbls. 
| 6,850 bbls. 


Lube Oil Pit. 

| py | Expansion 

*Lube Oil Pit. 

*Refinery Exp. 
Powerformer Crude 
Unit | 


25,000 eave. 
| & 000 bh 

| 25, 000 pone yr. 
48,000 bbls. 


Refinery 


TwoDistillation Units| 80,000 bbls. each| 


| 15,000 bbls. $4,100,000 


| 


Hydrofiner 


10,000 bbls. 
| 20,000 bbis. 


| $11,000,000" 


Under Constr. 


| Under Constr. 


| Under Constr. 


Under Constr. 


Engineering 


Complete 
Bids in 
Complete 


| Planned 


Under Constr. 


| Proposed 


Planning 


Early 1958 


Late 1957 


KIC 
Foster Wheeler 


Costain-John 
Brown, Ltd. 


Foster Wheeler 


Foster Wheeler 
Foster Wheeler 


Bechtel 
Foster Wheeler 


Foster Wheeler 


| Foster Wheeler 





FAR EAST 
Ceylon 
Shell of Ceylon 
India 


Indian Government. . . 


Japan 
Asahi Chem. Co., Ltd. 


Befu Chemical 


Daikyo Oil 

Daikyo Oil 
(Continued) 

Furukawa Chemical 
Industries 

Idemitsu Kosan Co. . 

Koa Oil Company. . 


| 
| 


* First appearance in tabulation 
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| Hendola 


Bombay 
Bhavnagar 
India 


Nobeoka 
Befu Harbor 
Honshu 


Yokkaichi 
| Yokkaichi 


Japan 


Tokuyama 
Iwakuni 


Refinery 

Polystyrene Pit. 2,700 ton/yr. 
Refinery 30,000 bbis. 
Synthetic Pet. Pit. | 6,000 lbs. 


Ammonia Pit. 
Ammonia Pit. 


Houdriformer 
L ae Oil Furfural 


re thy lene 


Refinery 
Platformer 


t Added capacity 


| 


| Under Constr. 


| Planning 


Complete 
Considering 
lanning 


Under Constr. 
Under Constr. 


Approved 


| Under Constr. 


Complete 











| 
a 


Houdry 


Texaco 


| Phillips 


| UOP 


UOP;J.G.C. 





UOP, Japan 
Gasoline Co. 








| jepen Gasoline 
Co. 


| 
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now stocked throughout 


the country 


SAFE, ECONOMICAL, EASIER-TO-INSTALL ALCOA 
ALUMINUM ELECTRICAL RIGID CONDUIT 


To meet the growing demand for Alcoa® Aluminum 
Electrical Rigid Conduit, all sizes are being stocked in 
distributors’ warehouses for fast shipment anywhere. 
Fitting manufacturers make a full aluminum line. 


And why the demand? 

Here are just a few of the reasons: 

e Corrosion resistant ... needs no maintenance 
painting. 

e Two-thirds lighter than steel; saves work and 
freight.: 


ALCOA ©. 
ALUMINU PA 
CONDUIT 


ALUMINUM COMPANY OF AmaeRICA 





ISSUE MC-36 


NEW! “ALCOA THEATRE” 


EXCITING ADVENTURE 
ALTERNATE MONDAY EVENINGS 


October, 1957—-PETROLEUM REFINER 


RIGID CONDUIT 


Ie 


an oe 


e Easier to cut, bend, thread, install; factory-applied inter- 
nal lubricant makes wire pulling easier. 

e Large sizes cost less than steel; all sizes competitive 
when labor savings and other advantages are included. 

e Nonsparking... Underwriters’ Laboratories approved. 
» Up to 20% less voltage drop. 

Your local Alcoa sales office has all the facts on advan- 
tages of aluminum conduit and can provide technical 
advice. For additional information and a free sample, fill 
in and mail coupon below. 


Aluminum Company of America 
2325-K Alcoa Building 
Pittsburgh 19, Pa. 


Please send literature on Alcoa Aluminum Electrical Rigid Conduit 
and a one-foot sample. 


Name___ 
Title__ 
Company 
Address 


City and State___ 


For more data on advertised products, use Readers’ Service Cards, last page 





CONSTRUCTION BOXSCORE—Continued 





COMPANY Project 


Estimated 
‘ost 


Daily 
Capacity 


Status | 


Probable 
Completion 


| Licensor Engineering 





Maruzen Oil Co......| Osaka Ethyl Ketone 
Secondary Buty! 
Alcohol 
Ethylene Oxide, 
Eth lene Glycol 
Ethylene Unit 


Phenol Unit 
*Cumene Pit. 


Crude Unit 
Crude Desalter 
Copper Sweetener 
Platformer 
Unifiner 
Udex 
*Ethylene 
*Styrene Monomer 
*Polyethy lene 
*Ethylene Oxide 
*Ethylene Glycol 
Urea 
Ammonia 
Ammonia Sulfate 
Lube Oil Furfua! 
Unit 


Mitsui Petrochemical | Iwakuni City 
Industries 





Unifiner-Platformer 
_- Oil Furfural 


Ethulene 
Butadiene 
Refinery 


Polyethylene 
Ethylene Unit 


Toa Nenryo Kogyo... Ref. Exp. Power- 
Kerosine A. 
Treating; Ontite 
Facilities 

Pipestill 


Urea Pit. 


Sumatra 
Standard-Vacuum... Cat. Cracker 


Polymerization 


Palembang 


Ammonia P't to 
oduce Urea 


Formosa 
Taiwan Fertilizer, Ltd.| Nankong 





former; > am 


Revamp Existing Pit. 


15 tons 


1,600 bbls. 
3,300 bbls. 

700 bbls. 
25,000 tons/yr. 


32,500 bbis. 


25,500 bbls. 
285 tons 


11,000 bbls. 
1,200 bbls. $20,000,000 


$18,000,000 


Engineering 


Under Constr. 
Engineering 
Engineering 
Under Constr. 
Complete 
Complete 
Complete 
Under Constr. 


Under Constr. 
Under Constr. 


Under Constr. 
Engineering 
Engineering 
Under Constr. 
Approved 


Under Constr. 


Under Constr. 


Nov., 


1957 
1957 


1958 


Late 


Dec., 


1958 


Chemical Proj- 
ect Assoc. 
1957 Beientific Design 


S&W 
S&W 


Scientific 
Design 


Distillers 
Ltd 


5, oy Scientific Design 


Chemico 


UOP; Japan 
Gasoline 

UOP; Japan 
Gasoline 


1958 


1957 


Foster Wheeler 
Foster Whee er 
Foster Wheeler 


H - pom 
Julcan 


Foster Wheeler 
Foster Wheeler 


Staff 





AUSTRALASIA 
Australia 
Bitumen & Oil 
fineries 


BP Refinery 
(Kwinana) 

Shell Refining 
(Australia) 
Philippine Islands 

Shell (Philippines)... 

tandard-Vacuum 


Platformer 
Naphtha Unifiner 
Diesel Unifiner 
Cat. Reformer 


Sydney 


Kwinana 


| Clyde 
Geelone 


Cat. Reformer 
Hydrodesulfurizer 





| Manila 
Manila 


Refinery 
| Refinery 











21,000 bbis. 
| 
| 





Under Constr. 
Under Constr. 
Under Constr. 
Planning 





| Under Constr. 


lann 


Negotiating 
Planning 


1957 


End 1958 


2nd Qtr., 
| Ist Qtr., 





UOP 
UOP 


: | UOP, Kellogg 





1958 
1959 








* First appearance in tabulation 


t Added capacity 





NOTE: 
Armistead & Co. 
Ref. Co. 


Ferguson—H. 


K. Ferguson-Co. 


Fish—The Fish Engineering Corp. 


Manufacturing Ge. 
-Comprimo N. 

B. Badger & Sons Ltd. 

Zs Badger & Sons Pty., Ltd. 


Fluor——Fiuor Corp 
Ford, Bacon, Davie—Ford Bacon & Davis Construction Corp. 
Foster Wheeler—Foster Wheeler Corp. 
Gas Plant Constr.—Gasoline Plant Const. Corp. 
Girdler—The Girdler Co. 


Etahadger S.A.—Etablissement Badger, S.A. 
F&C—Farnsworth & Chambers Co., 


Girdler (Canada)—Girdler Corp. of ae Ltd. 


Beck 
-Knox Co. 
Co. 
Locomotive 
Construction Co. 


orp. 
Research Corp. 

Kellogg Co. 
Cat. Constr.—Catalytic Construction Co. 
Chemico—Chemical Construction Co. 
Ch. Pro.—Chemical Process, Inc. 
C. B. & 1.—Chicago Bridge & tron Co. 
Chtygdenngeuece Chemical Engineering & Contruction 

0., > 

Cc. & 1.—Chemical & Sees. Corp. 
Consd. Eng.—C g ing Company 
Craig—A. F. Craig & Co. 
C.T.1.P.—Compagnia Tecnica Industria Petroli 
D & Z—Day & Zimmerman 
Deita—Deita Engineering Corp. 
Dresser—Cresser Engineering Corp. L 


H. 


K 





Hydrocarbon—H ydrocai 
Hydro M—Hydrocarbon Mineraloel G.m.b.H. 
Hydro E—Hydrocarbon Engineering S.A.R.L. 
+p apt ay A 
ellogg—The 
Kellogg P. A.—Kel 


Kidde Engrs.—Wa 


Graff—Graff Engineering f : 
Graver—Graver Construction 

Grebe & Doremus—Grebe & Seenes Process Co. 
Gutte-Hutte—Gutehoff nungshuette 
Hedrick—Wyatt C. Hedrick Engineering Corp. 
Hercules—Hercules Powder Co. 
Hudson—Hudson Engineering Corp. 
H&G—Humphre 


& Glas 
rightson 
rbon Resea 


W.P.—Head 


tlogg 
'C—Kellogg lotreenaae Corp 


f + -* inp Company 
ne. 


Receue aero © 0. 
Litwin—Litw 
Lummus—The Lummus Co. 
urgi—Lurgi G.m.b.H. 


n Engineering Co. 





Ebasco—E basco Services Inc. 
E&A—Ehrhart & Associates, Inc. 











M 
Esso—Esso Research and Enginccrion Co, M 
Edel Edeleanu Gesell: ft M.B. H. M 





0 Corp. 
annix Gill Mannix Gill, Ltd. 
eGraw— McGraw & =. 


w—F. c 
eKee—Arthur G. McKee 


iw, Ltd. 


r Kidde Engineers | ~~ Inc. 
Kidde Constr. Walter Kidde Constructors, | 
Koch—Koch Engi 


& S—Merritt- Gastes "7 Seott Corp. 


Olsen—O. L. Olse 
P.A. HydroRe—Pan- American Hydrocarbon Research 


Parker_—Parker, Steffens & Pearce 
Parsons—The Ralph M. Parsons Co. 
Petroco—Petroleum Construction Co. 
Phillips—Phillips Petroleum Co. 
Power Gas—Power Gas Corp., Ltd. 
Pritchard—J. F. Pritchard Co. 
Procon—Procon, inc. 
Quaker—Quaker Valley Constructors 
Soe nem —ae Corp. 
Rust—Rust E a. = 

SBA “wy Bedge de ‘L’Azote et des Prodults Chimiques du 


Seientite. Peden —Senatite Design Co. 
aS master & bet Separator-Nobel Co. 
4 Mob. ocony- Mobil Oil Co. 
§ outhwesiern—-Souihwesterm east. Co. 
Sohio—Standard Oil Co. o 
tearns- Reger Ceara. t fh Mito. Co. 
ly yo niand Refining Co. 


A crm Chemical Division 
S & W Canada Ltd.—Stone & Webster Canada Ltd. 
Sweco—Southwestern Engineering Co. 
Tears—Tears Engineers 
Tellepsen—Tellepsen Petro-Chem Constructors 
Texaco—The Texas Co. 
Texas Natural—Texas Natural Gasoline Corp. 
Treco—Refinery Engineering Co. 
Tuloma—Tuloma Builders 
Uhde—The Uhde Corp. 
U.0.P.—Universal Oi! Preducts Co. 
Vulcan—Vulcan Engineering Div, 
4. @. White—J. G. White Eng. Corp. 
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It’s surprising how little oil’s custom- 
ers know about the biggest selling 
petroleum product—gasoline! They 
never see it or touch it—yet they use 
it every day. All they know is the price 
they pay... and only a few know how 


big a bargain they really get with to- 
day’s gasoline. 

You'll be helping yourself and your 
industry by giving oil’s customers the 
real story about today’s gasoline prices 
and taxes. Here are the facts: 


HAVE YOU GOT 
THE FACTS ABOUT 
YOUR BUSINESS? 


Today’s Gasoline Dollar 
S-t-r-e-t-c-h-e-s Further 


October, 1957—-PETROLEUM REFINER 


It’s a fact that the average American motorist 
actually gets “more for his money” thanks to the 
bargain he drives with today’s gasoline. 

In 1920, one dollar bought over 8 pounds of 
bread, two pounds of pork chops, two pounds of 
coffee, and over 20 pounds of gasoline. 

Today’s dollar buys less than 6 pounds of bread, 
one and one-third pounds of pork chops, 15% 
ounces of coffee. But it buys as much as 28% 
pounds or nearly five gallons of top quality fuel 
—69 miles of driving power! Yes, gasoline still 
costs less than many other items in the family 
budget—even though direct taxes add 40¢ to 
every dollar spent for fuel itself. 

America’s oil companies have continually 
fought rising costs so that gasoline prices have 
gone up only a few pennies in the last five years. 
Meanwhile, gasoline quality has improved tre- 
mendously . . . so that today’s regular gasoline is 
as good as premium gasoline was only five years 


ago. And today’s premium gasoline is as powerful 
as the bomber and fighter gasolines of the last war. 

You can be proud to be part of an industry with 
such a fine record of fighting inflation while im- 
proving its products. So next time you are asked 
about gasoline prices, remember ... 


WITH TODAY’S GASOLINE YOU DRIVE 
THE BEST BARGAIN IN YEARS! 


AmericanPetroleum Institute, Dept.G 
50 W. 50th St., New York 20, N. Y. 


I would like to obtain more information about today’s 
gasoline quality, prices and taxes. Please send me 


your FREE booklets. 


NAME 





ADDRESS _ ii 


ee 


For more data on advertised products, use Readers’ Service Cards, last page. 





WARREN Resources of gens ere BP eee 
rtation and Storage, and Ww ate 
thts 2 as a Specialist in its 


assure you of Complete and Dependable 
DELIVERIES of . . . 


TULSA, OKLAHOMA » Cable Addresses: 
EXPORT TER 
TEXAS ciry 





“Do’s and Don’t’s” for Training Instructors 


DO 


Keep trainee informed of his 
progress, his successes, his 
mistakes and his opportuni- 
ties. 


Teach as fast as practicable 
and in large amounts so as 
to give interest and meaning. 


Use a variety of practice ma- 
terials. 





Teach general principles. 


Provide guidance. Encourage 
learning by correct doing. 


DON’T 


Stifle initiative by too close 
supervision. 


Allow habit interference. 
y 


Allow unjustified expense 
and delay. 


| 
| 
| 
| 
| 





| Assume that trainee will 
apply them when the time 


comes. 


Give too much. 
Give it too soon. 
Give it too late. 


SUGGESTION 


When possible, make knowl- 
edge of progress: 

a. Automatic 

b. Prompt 

c. Natural to the situation— 
let trainee find out for him- 
self or tell him constructively. 


Analyze the situation. Push 
ahead, but watch for danger 
zones of overlapping habits. 


Simulate essential situations. 
Teach general principles. 
Help trainee develop ability 
to meet new situations. 


Assign problems so that he 
has to work his way out by 


applying principles. 


Guide in early stages and 
until trainee can make more 
progress alone. Encourage 
initiative. 


Five Steps to Better Training 
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Psychological studies 


of these areas is essential to 


Carl Mullins White 
Tulsa 


HOW CAN A company know its 
training program is producing results 
that justify the dollars spent? 

It is difficult to answer this question 
in many aspects of training. A work- 
er’s strengthened loyalty, a supervi- 
sor’s deepened insight, an executive's 
stimulated imagination are important 
but hard to evaluate. 

It is sometimes just as difficult to 
know what training efforts have 
brought about these desired results— 
or how. 

Even with something as tangible as 
operating a machine, you might be 
able to measure increased output after 


have determined that stress 


successful training. 


training and still not be able to say 
definitely what training procedures got 
the best results—or whether some of 
the procedures actually interfere with 
learning. 

However, there is one thing cer- 
tain. Concentration on certain areas 
of training can improve the entire 
program. Through objective experi- 
ments, psychologists have developed 
valuable information on some of these 
areas. By using their findings intelli- 
gently you can improve your own 
training methods along those certain 
lines. 

Following are five areas that psy- 
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Five Steps to Better Training. . . 





chologists say should receive particu- 
lar stress in every training program: 

© Let the trainee observe his prog- 

ress. 

® Avoid habit interference. 

® Use a variety of training mate- 

rials and aids. 

©@ Teach trainees the principles of 

their jobs. 

®@ Provide guidance. 

Even though these areas apply more 
forcefully to training in skills, some 
of the principles could be applied to 
other courses. 


Trainee’s Progress. Generally, it is 
helpful to let the trainee know the 
success or failure of his efforts. A 
man’s nervous system is in equilibrium 
when he is succeeding. When failing, 
he develops tensions and an unpleas- 
ant state. These tensions, and satis- 
faction which he experiences react as 
punishments and rewards to spur him 
on. The joy of achievement may give 
a man a strong sense of satisfaction 
from doing an otherwise unpleasant 
task. This is especially true if he not 
only knows that he is making progress 
but knows that his boss knows he is 
making progress. 

Instructors can help by: 

1. Seeing that the trainee’s knowl- 
edge of his cuccesses and mistakes is 
prompt, definite and meaningfully re- 
lated to the task he wants to learn. 

2. Being specific—letting the trainee 
know the degree and direction of 
his mistakes, not merely that he is 
or is not “making satisfactory prog- 
ress,” 

Human nature is complex, but it 
responds to punishments and rewards 
closely associated to its actions. If a 
worker opens the wrong valve and 
causes a severe loss of stock or a flash 
fire, he will learn fast. The same man 
will manipulate valves on a synthetic 
trainer with little progress unless he 
recognizes his mistakes as they hap- 
pen. 

Here a legitimate question might be 
raised. If the supervisor or instructor 
has to be constantly telling trainees 
about their mistakes, will he be guilty 
of the “tight supervision” which is 
known sometimes to interfere with 
either learning or production? Obvi- 
ously, he should use discretion to see 
that his advice is helpful. It is still 
better if he can arrange the situation 
so that correction is automatic. He 
ought to make it easy for trainees to 
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observe their own progress and mis- 
takes. 


Habit Interference. Habit interfer- 
ence is the slowing of the learning 
process caused by confusion in a man’s 
nervous system. This confusion is cre- 
ated by conflicting habits. A simple 
illustration of habit interference might 
be that of a small boy whose clothing 
catches fire. He once saw someone ex- 
tinguish a fire by jumping in a pool. 
His Scoutmaster taught him to roll on 
the ground. His father instructed him 
to wrap himself in a blanket. All his 
life he has run for cover when in 
trouble. All of these response patterns 
try to assume mastery of him at once 
so that he may “freeze,” unable to 
do anything. 

Psychologists have developed the 
following principles from their re- 
search in habit interference: 

a. If the trainee has to learn two 
or more different responses to approx- 
imately the same situation, he will 
learn slower. 

b. If the trainee has to make very 
similar responses to two very different 
situations, he will learn slower. 

c. When a trainee has one set of 
habits well learned and is trying to 
learn a new set of habits, he may run 
into habit interference. 

d. When a trainee is learning two 
habit patterns at once, he will have 
serious habit interference at first (usu- 
ally worse than “c” above). 

e. Long training tends to correct 
habit interference, especially if trainee 
is informed of his progress. Natural 
punishment and reward help to elim- 
inate mistakes and encourage learn- 
ing. 

Habit interference is a serious prac- 
tical problem in the use of synthetic 
trainers. For instance, when training 
in the operation of a machinery con- 
trol panel, the instructor will natur- 
ally try to obtain a synthetic trainer 
which duplicates as nearly as possible 
the actual working conditions to be 
encountered on the job. But when the 
trainee leaves the trainer and begins 
work, he will likely find some differ- 
ences. There are three possible ways 
of meeting this problem: 

a. Use several different trainers. 
This method is excellent but expen- 
sive. Clever use of less expensive aids 
to supplement the trainer may be just 
as effective. 

b. Carefully analyze the differences 


between the trainer and the real ma- 
chine and give the trainee corrective 
instruction. 

c. Wait until one set of habits is 
thoroughly learned before starting to 
teach a new one. This method, if used 
to excess, will make training too slow 
and uninteresting. Trainee may miss 
the “picture” of the whole task, if it 
is chopped up into too many small 
pieces. 

The training supervisor must take 
all factors into consideration and do 


_ the best he can in view of his trainees’ 


capacity, the job, his budget and the 
training materials at hand. 

But he must never forget the prob- 
lem of habit interference. It is a se- 
rious one. When a man has been 
trained to act in a certain way in a 
given situation and when confronted 
with a similar set of conditions, he 
may act in the same way — with 
serious consequences. 

The oil industry has invested heav- 
ily in the design of machinery control 
panels to prevent habit interference. 
The same rules apply to the design 
of training equipment. 


Variety of Training Aids. Variety 
in practice material is generally bene- 
ficial. But there are instances when 
it is a hindrance. 

Many experiments have been con- 
ducted to determine when the instruc- 
tor should use a very few training 
materials and under what circum- 
stances he should employ a greater 
variety. (See Table below). 

Effects of Using Different Numbers 
of Training Aids 
A. FEWER 

Lower first cost. 

Quicker, especially in learning sim- 
pler tasks. 

Montonous. 

Allows wrong habits to go unchal- 
lenged and become stronger. 

Knowledge limited in application. 
Trainee may feel lost if confronted 
with new situations. 

May emphasize a non-essential. 

B. MORE 

Higher first cost. 

Slows training. May actually hasten 
learning of more complicated tasks. 

Interesting. 

One aid helps to correct mistakes 
and strengthen good habits learned 
on another. 

Trainee learns general principles 
and procedures. He can apply his 
skills in many new situations. 

Irons out extraneous matter. Helps 
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trainee to master the essential knowl- | 


edge or skill. 


It is usually impossible to simulate | 


all the situations that a trainee will 
later face on his job. The instructor 
should analyze the situation to see 
what processes are essential, then: 

a. Simulate and teach the essential 
processes as thoroughly as time and 
budget will permit. 

b. Teach the general principles 
with the idea of helping the trainee 
to adjust to new situations. 


Knowledge of Principles. Teaching 
the principles involved in his job usu- 
ally benefits the learner in three ways: 

a. Helps him to learn faster. 

b. Helps him to apply his knowl- 
edge to new situations. 

c. Increases his interest. It helps 
him to relate the lesson to his own 
needs. By understanding the overall 
purpose, he can see how each part of 
training helps him to do a better job 
and make progress. 

But the instructor must always keep 
this warning in mind: 

Simply learning a general principle 
does not guarantee that trainees will 
use it when the time comes. He can 
improve their capabilities if he will 
give them practice situations in which 
they are forced to try to analyze for 
themselves the similarities and differ- 
ences between old and new situations. 


Guidance. Does it help the trainee 
to learn a task if he is guided through 
it several times? The answer is yes. 

Research shows that guidance is 
usually helpful if it is not overdone. 
The type and amount of guidance, of 
course, depends on the process you 
want to teach. 

Like every good thing, guidance al- 
ways reaches a point of diminishing 
return. If given at the wrong time or 
too much, it interferes with learning. 
If the trainee is not ready for it, 
guidance may confuse and discourage 


him. If given after he decides that he | 
no longer needs it, the effect may be | 


even more discouraging. 
The advantages of proper guidance : 


a. Uses the principle of learning by | 


doing. 
b. Prevents damages and injuries. 
c. Speeds learning. 
d. Increases memory. 


habits. 
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As Management Sees It . . . 





How to Use Job Evaluation 


jobs 


Robley D. Stevens 


DISSATISFACTION OVER pay 
rates does more to impair employe 
efficiency, encourage absenteeism, 
lower morale and increase labor turn- 
over than perhaps any other factor. 

There is one sure way to eliminate 
this morale and efficiency destroyer— 
set up a sound and practical job eval- 
uation plan based on a thorough 
analysis of every job in your organiza- 
tion. Such a program will eliminate 
the hazards of arbitrary personal opin- 
ions and habit in the determination 
of wage rates by: 

® Defining the duties and responsi- 
bilities of each job. 

@ Setting up basic and consistent 
policies for compensation. 


JOB ANALYSIS 
What It Is. Job analysis is the process 
of determining by observation and 
study, pertinent information relating 
to the nature of a specific job. It is 
the determining of the tasks which 





comprise the job and of the skills, 
knowledges, abilities, and responsibil- 
ities required of the employe for the 
successful performance of his job. It 


| differentiates one job from all the 


others. 
To be useful for job evaluation, a 
job analysis should yield a very de- 


| tailed and specific break-down of all 


jobs. Such an analysis should provide 


| an organized picture of the abilities 
e. Prevents the learning of bad | 
HH | 


which, upon the basis of careful job 
study, appear to be significant in job 


® Meet wage demands 


Job evaluation has proved its worth many times over 
in refinery operations yet far too few companies are mak- 
ing use of this effective means to: 


® Raise employe efficiency 


® Determine fair and equitable pay rates for certain 


Management Consultant, Washington, D. C. 


competence. Collection of the neces- 
sary data in a systematic, orderly way 
not only reduces effort that might 
otherwise be dissipated, but it is also 
helpful in insuring adequate coverage 
and weighting of all aspects of the job. 


What It Comprises. Actually, there 
are three parts in the analysis of any 
job: 

1. The job must be completely and 
accurately identified. 

2. The tasks of the job must be 
completely and accurately described. 

3. The requirements the job makes 
upon the worker for successful per- 
formance must be indicated. 

Job analysis can be used to deter- 
mine job requirements and the spe- 
cific qualities required of workers to 
fill jobs, for recruitment and place- 
ment purposes. Workers cannot be 
trained adequately unless the nature, 
duties, responsibilities, and like factors 
of the jobs for which they are being 
trained are known. By supplying com- 
plete information on the nature of all 
the jobs, it provides the basis for estab- 
lishing efficient organization plans. 


How to Set It Up. The first step in 
the analysis of jobs is an exact deter- 
mination of what jobs are and their 
precise limits, that is, where the jobs 
begin and where they end. 

Jobs in a refinery should be an- 
alyzed as they exist, each completed 
job analysis schedule describing one 
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BROOKS LEADERSHIP 


achieved by design 


NOW... 


new standardization 
permits 


of BROOKS ROTAMETERS 


A new interchangeable float 
design developed by Brooks 
brings new simplicity and 
practicality to rotameter in- 
strumentation. 

Now you can use the same 
basic metering float for flow in- 
dication . . . transmission . . . 
alarm signalling. 

Now you can reduce spare 
part inventories and still have 
broad coverage for a variety of 
flow ranges and applications. 

And now you can have one- 
day shipment of most Brooks 
rotameter models from delivery 
points conveniently located 
throughout the country. 

If you’d like more infor- 
mation on this important new 
design achievement by Brooks, 
send today for Bulletin 110. 


BROOKS ROTAMETER COMPANY 


1057 Q STREET, 
LANSDALE, PA. 








job as currently found in the particu- 
lar firm being studied. 

Contrary to popular belief, your 
company need not necessarily engage 
outside counsel to install the system 
referred to. All that is really essential 


| is reasonable intelligence, objectivity, 
| and a willingness to do the work. 


This means collecting complete, accu- 
rate and intelligible descriptions from 
the worker himself as well as from 
his supervisor. 

The employe can do his part by 
filling out a questionnaire supplied by 


assembling job analysis information, 
and one set of cards as a permanent 
file to facilitate ready location of any 
particular job analysis item, whether 
active or inactive, on which informa- 
tion may be needed. 

Once the questionnaire is ready for 
distribution to employes, the decision 
has to be reached as to which em- 
ployes in your company will be 
included in the job analysis-classifica- 
tion plan. Should you include depart- 
ment heads and assistants? 

It is usually desirable for a job anal- 











ment. 











Industry is using four types of job evaluation systems: 


1. Point System. This is the most widely used method and it is 
rapidly gaining even greater acceptance in American industry. 


. Ranking System. With this system it is essential to check and 
double-check with the various departments to avoid disagree- 


. Job Classification. The success of this method depends on a 
thorough knowledge of all jobs, so that every work element 
may be taken into consideration, and the duties and respon- 
sibilities of every worker clearly distinguished. 


. Factor Comparison. This system has the advantages of sim- 
plicity and of establishing a fixed relationship between job 
value and actual compensation. 








the personnel department. Such par- 
ticipation will help sell the job evalua- 
tion plan to the workers, who will feel 
greater confidence in themselves and 
in your management by getting a 
clearer grasp of their functions and 
duties. 

In making a job analysis for job 
evaluation purposes, the technician 
should interview inferior as well as 
superior workers. Both can help to 
provide a picture of typical job duties 
and the kinds of information needed 
to perform the duties adequately. Crit- 
ical areas of knowledge can also be 
identified by observing the character- 
istic differences in job performance 
among the most competent workers 
and of the least efficient. 

Some companies may find it desir- 
able to maintain a dual filing system, 
one set of cards for regular use in 
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ysis questionnaire to include pertinent 
points such as those which follow: 
Job title, number employed at time of 
analysis, code number, date on which 
analysis was made, alternative title, 
work performed and specific nature, 
experience, performance require- 
ments, characteristics required of the 
worker, etc. 

Preferably, the points to be covered 
in the job analysis-classification sheet 
should be worked out by the person- 
nel department. In fact, it is essential 
if pitfalls are to be avoided. 


JOB EVALUATION 


What It Is. Assuming that your man- 
agement has adopted the procedures 
and methodology to be employed in 
the job analysis plan, the next step is 
to decide how good your present 
method of determining relative base 
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Remarkable resistance to heat 
and harsh chemicals 


PROPERTIES OF “ARMALON" FELTS 
GENERAL 


Highly resistant to strong acids and bases at all temperatures. 


Unaffected by water, common fuels, lubricants, hydraulic fluids, 
solvents. 


High anti-stick properties. 
Low coefficient of friction. 


For FILTERING MATERIALS — tetrafluoroethylene felts 





Maximum efficiency under temperatures from -100° F. to 550°F. 
Will not absorb water. 
For GASKETING MATERIAL — tetrafluoroethylene impregnated felt 


No cracking, no change in strength or compressibility under 
temperatures from -320°F. to 550°F. 


Conforms easily to uneven flanges; durable seals at minimum 





pressure. 


New ARMALON" felts show exceptional service life 
in strong corrosives, temperatures up to 550° F. 


Corrosion-resistant filters and gaskets 
of new “‘Armalon’’* tetrafluoroethylene 
resin assure extraordinary long life felts 
where other materials fail entirely. 
They’ve proved their superiority in sys- 
tems handling strong acids and bases— 
at temperatures from -320°F. to 550°F. 

“Armalon’’ is the new felted form of 
Du Pont’s ““Tefion’’** tetrafluoroethyl- 
ene resin, available in two constructions 
—one for filtering, the other impreg- 
nated for gasketingt. “‘Armalon’’ is inert 


DU PONT INDUSTRIAL 
COATED FABRICS 


REG. u.s paT.OFf 


BETTER THINGS FOR BETTER LIVING 
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«++ THROUGH CHEMISTRY 


to water, common fuels, lubricants, hy- 
draulic fluids, solvents and corrosive 
chemicals. 

FILTERS of ‘“‘Armalon’’ remove fine par- 
ticles at high flow rates with minimum 
pressure drop. Anti-stick property of 
“‘Armalon’’ means longer service life, 
easier cleaning. 


GASKETS of “Armalon’’sealsecurely and 


last months, even years, longer than 
other materials. Advantages include 
substantial reductions in costly replace- 
ment shutdowns. 


For more facts that may help you 
find a place for ““Armalon’”’ felts in your 
operations, fill out and mail the coupon. 
You’ll receive Du Pont’s free descrip- 
tive bulletin, including specifications. 


**‘Armalon’”’ is Du Pont’s registered trademark for its tetrafluoroethylene felts and impregnated felts 
****Tefion”’ is Du Pont’s registered trademark for its tetrafluoroethylene fiber. 
t‘‘Armalon” tetrafiuoroethylene impregnated felt is covered by U.S. Patent 2,764,506. 


Please send me descriptive bulletin on “‘Armalon”’ felts. 


poccccccc rrr 


E. l. du Pont de Nemours & Co. (Inc.) 
Fabrics Division, Dept. PR-710 
Wilmington 98, Delaware 
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ge WE ay 
eo 60UMm™ 
Prevent costly, 
dangerous connection 
leaks with 


RECTORSEAL & 


ed 


a ms ms 


Don’t take chances with thread 
and gasket connections that 
leak—make them leakproof 
when you make them up by 
using Rectorseal No. 5. It does 
a perfect job on lines carrying 
gasoline, steam, weak acids, 
gas, propane, butane and many 
other products of the refinery 
and petro-chem plant. 


Rectorseal No. 5 is slow drying 
—soft setting—non-hardening. 
Withstands pressures to 11,350 
psi., temperatures to 350° F. 


TRY IT NOW—WRITE FOR 
FREE SAMPLE and prove Rec- 
torseal No. 5 seals better—goes 
further. Address Dept. “R”. 


RECTORSEAL DIVISION 


RECTOR WELL EQUIPMENT CO., INC. 
2215 Commerce Street - Houston 2, Texas 


RECTORSEAL 


THE POSITIVE LEAK PREVENTER 





money rates are and then to install 
one of the four basic job evaluation 
systems now in use. 

Actually, job evaluation provides a 
working tool to appraise the em- 
ploye’s performance and provide in- 
formation necessary to gain the high- 
est quality and efficiency of every 
worker. It can bring some order out 
of the haphazard assigning of prevail- 
ing wage rates. 

Job evaluation is not new. How- 
ever, the first scientific plan for the 
study of jobs and wage relationships 
was advanced in 1881, by Frederick 
W. Taylor, who made time studies 
and analyzed jobs into units and 
duties. The analysis consisted largely 
of a listing of the steps needed for 
production and the time necessary for 
each step, so as to accumulate a 
standard time for the production or 
work performance of a single unit. 
Out of this practical approach arose 
the many incentive wage payment 
plans which we find in evidence 
today. 


Employers generally favor the use 
and installation of job evaluation be- 
cause they are assured of a relatively 
stable unit labor cost and greater em- 
ploye efficiency. It is unfair to pay 
the same wage to a slow worker as to 
a more efficient one, and a system 
which rewards the individual worker 
according to his skill and industry 
based upon scientific study is there- 
fore both more equitable and more 
desirable. 


What It Comprises. There are four 
types of job evaluation systems: 


1. The Ranking System. This is 
sometimes referred to as the card- 
sorting system, because the jobs are 
arranged from high to low, as in the 
cards of a playing-card deck. All the 
jobs are ranked in order of impor- 
tance—that is, in terms of other jobs, 
not in terms of money, and without 
reference to the person holding down 
the job. The best method is to list 
the jobs in each department on a sep- 
arate sheet, horizontally, and have the 
department heads arrange them ver- 


| tically, in order of importance. The 
| individual department lists are then 


| combined into one organizational 


chart. With this type of ranking, it 
is essential to check and double-check 
with the various departments to avoid 
disagreement. 


2. Job Classification System. Under 
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this system, a number of categories or 
grades are established in advance, and 
the jobs are assigned to these classi- 
fications. Such a method presupposes 
that every job in your company con- 
tains definite elements or phases that 
can be classified into grades. The 
grades are then established on the 
basis of difficulty and responsibility, 
as represented by the number and 
kinds of rules regulating the work 
being done, and by whether or not, 
and how often the work is subject to 
check. The success of such a job- 
measuring stick depends on a thor- 
ough knowledge of all the jobs, so 
that every work element may be 
taken into consideration, and the 
duties and responsibilities of every 
worker clearly distinguished. 


3. The Point System. This method 
is the most widely used today. More- 
over, it is rapidly gaining still greater 
acceptance by American industry. 
Briefly, it works something like this: 

A number of predetermined factors 
—such as age, education, years of 
training, experience needed, physical 
effort involved, etc.—are found to be 
common in all jobs. A schedule of 
points is then set up for the various 
gradations of each factor. Each level 
must be strictly defined, so that con- 
sistent interpretations of the elements 
included in each factor may be made. 
The levels or grades in each factor 
should be expressed or defined in 
written form, and it is also desirable 
to have each definition accompanied 
by examples of standard or well- 
defined jobs that have taken into con- 
sideration the following: 


@ The minimum ability which an 
employe brings to the job. 


@ Extent to which he is called upon 
to use his abilities. 


© Responsibilities which the em- 
ployer demands on the job. 


®@ Conditions under which the job 
must be performed. 


When the individual jobs have been 
evaluated the sum of the job factors 
should be well under the maximum 
total points of the system. 


4. Factor Comparison System. 
There are several differences between 
this method and the point system. 
One is that the graded factors are as- 
sumed to be fundamental to all jobs. 
Another is that jobs are evaluated 
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Where Trufin is 
Most Effective 


The use of Wolverine Trufin is most 
effective in heat transfer applications 
where outside heat transfer coefficients 
are low when compared with inside 
coefficient values — such as those 
described below. 


AIR HEATING OR COOLING where the 
air is Outside the tube and circulating 
water or condensing steam is inside. 
REFRIGERANT AND OTHER HYDRO- 
CARBON CONDENSING where the re- 
frigerant is outside and circulating 
water inside. 


OIL COOLING OR HEATING where the 
oil is outside and steam or water inside. 
In all such cases the added outside heat 
transfer surface gained through the use 
of integrally finned Wolverine Trufin 
can reduce the size and cost of the heat 
exchanger and yield real savings. 





Can use Trufin in 
New and Old Units 


With the passing of each day Wolverine 
Trufin Type S/T is finding ever in- 
creasing acceptance in the chemical, 
petro-chemical and petroleum-refining 
fields . . . for use in retubing existing 
equipment and in the design of new 
units. 


Retubing an existing heat exchanger 
can be accomplished, in many in- 
stances, simply by directly substituting 
Trufin Type S/T for plain tube. Be- 
cause its integral fins give it greater 
outside surface area Trufin packs more 
heat transfer surface into a given space 
—steps up the capacity of existing 
units. 

When designing new equipment Trufin 
Type S/T permits the design of smaller, 
more efficient units with a direct saving 
in materials, time and labor. Trufin 
Type S/T is widely used in gasoline 
condensing, butylene condensing and 
lube oil cooling—is particularly effec- 
tive in handling light hydrocarbons. 





NEW BOOK — FREE 


Actual cost breakdowns showing the 
cost of Wolverine Trufin in actual 
comparison to prime surface tube 
are available in Wolverine’s brand 
new book—‘“‘Comparative Heat Ex- 
changer Costs’’. Write for your copy. 
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BOTTOMS 


Crude Unit: 


TRUFIN 


PLAIN TUBE 


REFLUX 


Wolverine Trufin Type S/T 


REBOILER 


HEAT DUTY AND ON STREAM TIME 
BOTH UP WHEN TRUFIN S/T USED 


By Ernest Dodd 


Met an engineer the other day who 
accused us of being prejudiced about 
Wolverine Trufin® Type S/T—the 
integrally finned condenser tube. Actu- 
ally we had no defense—how could we 
feel any other way about a product that 
performs like Trufin. 


Consider, for example, the experience 
of engineers in a large Eastern refinery 
when they used Trufin Type S/T in one 
of two overhead condensers on their 
crude tower. This unit was placed on 
stream in March, 1956 and 14 months 
later was shut down for turn-around. 


The application consisted of two units 
in series—the top one tubed with 
Wolverine Trufin Type S/T and the 
lower one with prime surface condenser 
tube. Upon inspection of the two bun- 
dles it was discovered that although the 
finned tube unit was fouled on the shell 
side due to the relatively sour crude, the 
fouling followed the exact contour of 
the fins. No fins were occluded and the 
bundle appeared in extremely good 
condition. This fouling matter was ex- 
tremely soft and could be cleaned 


CALUMET @ HECLA, INC. 


simply by turning a hose on it and 
-washing it out. 

However, actual comparison proved 
that the lower bundle—which was 
tubed with plain tube—was in very 
poor shape. The shell side fouling was 
an extremely tough scale formation 
which required scraping in order to 
clean it up. The tube side of this bundle 
was in approximately the same condi- 
tion as the finned tube unit. 

During the 14 months of operation the 
engineers at this refinery estimated that 
they realized a minimum increase in heat 
duty of 40%. It was also the first time 
that their crude tower had been oper- 
ated for a full year—without shutting 
down to clean the condensers. 

Where Wolverine Trufin Type S/T is 
concerned you just bet that we’re prej- 
udiced—and we’re proud of it, too. 
Next time you have a unit off stream 
for retubing why not look into the econ- 
omies of Trufin Type S/T . . . and 
prove for yourself how this integrally 
finned condenser tube can boost per- 
formance while saving you time and 
money. 
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HERE’S HOW TO GET MORE BTU’S PER $S$S$ 









Take a look at the sketches of the two 
shell and tube condensers shown on this 
page. One is substantially larger than 
the other—but both handle the same heat 
load. 

























That’s important because it represents 
vital savings in metal—both in the size 
of the condenser shell and in the num- 
ber of tubes required. It also means 
additional savings in heat exchanger 
maintenance—because there are 135 few- 
er tubes to clean or replace. 
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Assuming that Condenser “A” is a four- 
pass unit and Condenser “B” a two- 
pass unit, it is interesting to note that 
“B” (tubed with Trufin Type S/T) has 
the least tube side pressure drop. 





With all factors such as alloys, water 
conditions, temperatures and unit de- 
sign taken into consideration the use 
of Trufin Type S/T—with an increase 
in tube side velocity—can give a greater 
boost in heat transfer capacities. This 
provides the equivalent of additional 


equipment without additional cost—adds 
up to more BTU’s per $$$. 





This is Wolverine Next time you are considering con- 
Trufin Type S/T denser tube—for new equipment or old 
—remember Wolverine Trufin and the 
savings it makes possible. For more 
complete information write for your 
copy of the Wolverine Trufin Catalog. 
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SALES OFFICES IN PRINCIPAL CITIES 


EXPORT DEPARTMENT, 13 EAST 40TH STREET, NEW YORK 16, NEW YORK 


Wolverine Trufin is available in Canada through the Unifin Tube Company, London, Ontario 


relatively, using certain existing jobs 
as points or degrees on the evaluation 
scale, rather than descriptive defini- 
tions. 

This system has the advantages of 
simplicity and of establishing a fixed 
relationship between job value and 
actual compensation, since it is based 
on key jobs for which compensation 


is standard or, at any rate, not sub- | 


ject to controversy. 


Once the key jobs have been se- 


lected, they are ranked from highest | 
to lowest in order of importance. 
After the ranking, however, the key | 


jobs are evaluated by study and ex- 
amination of individual job descrip- 
tions. All other jobs are then related 
to the key jobs, and the final result 
is an agreed-upon, company-wide 
grading system. 

The important thing to remember 
in any job evaluation plan is that it 
must not become mechanical, but 


should be checked periodically to de- | 


termine how effectively it is being ad- 
ministered. This is especially true in 
the oil industry, where competition 
among firms for skilled workers is 
high, and where tradition and prec- 
edent are of the utmost importance 
in raising employe efficiency, solving 
wage demands and good industrial 
relations ++ 





About the Author 


ROBLEY D. STEVENS is a 
Washington correspondent and 
management consultant special- 
izing in public-labor-personnel 
relations. He is a former repre- 
sentative of the Labor depart- 
ment and was connected with 
the Army and Navy depart- 
ments in civilian capacities. He 
has written two books on labor 
relations as well as a number of 
magazine articles in that field. 
Stevens holds both LL.B. and 
LL.D. degrees from Blackstone 
School of Law. 
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e here’s why- 


Peabody Cylindrical Air Heating Furnaces, the 
standard of dependable performance through- 
out the world, are used by industry to solve dif- 
ficult processing problems. If you require hot air 
and combustion gases at pressures from atmos- 
pheric to 10 atmospheres for gas turbines, spray 
dryers, kiln dryers, chemical, food or petroleum 
processes, catalyst regenerators, flight shape or 
aircraft component testing facilities, Peabody 
can deliver! 


Compact and flexible in design, simple in oper- 
ation, Peabody units are custom-engineered to 
individual job specifications. Peabody Air 
Heaters require little space, attention or main- 
tenance. Write for Bulletin 600A. 


PEABODY ENGINEERING CORPORATION 


232 MADISON AVENUE, NEW YORK 16, N.Y. 


OFFICES IN PRINCIPAL CITIES 
PEABODY LIMITED @ LONDON, S.W. 1, ENGLAND 
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end 
to 
the 
measure 
of 
quality, 
service 
and 
dependability 
you 
get 
with 


SOLVAY 
ALUMINUM 
CHLORIDE 


Write for Sotvay Aluminum Chloride 
literature and prices. For specific infor- 
mation, include your question. No cost! 


SOLVAY PROCESS DIVISION 


Allied ALLIED CHEMICAL & DYE CORPORATION 
(hemical 61 Broadway, New York 6, N.Y. 
——BRANCH SALES OFFICES: 
Boston + Charlotte « Chicago + Cincinnati + Cleveland 


Detroit + Houston New Orleans «+ New York 
Philadelphia Pittsburgh + St. Louis «+ Syracuse 
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lf Oil Could Speak 


If oil could speak it would have many fascinating truths to tell the 
non-oill public—truths that would win 
thousands of new friends for the oil in- 
dustry. 

But, oil can’t speak—you can. You, as 
an individual, can win many new friends 
for the oil industry if you will pass the 
true facts on to your non-oil industry 
friends. 

Here are some of those true facts. They 
are being presented for one purpose: To 
keep you posted on your industry, so you 
can tell the story oil is unable to relate. 

Read these facts. You will find them 

2 ee informative—and interesting. 

“If Oil Could Speak” it would tell the American public: 


Is Oil Research Comparable with Other Industries? 


Expenditures on research for a new manufactured product seldom 
exceed five percent of gross income, whereas expenditures for petroleum 
exploration and dry holes require about 30 percent of the gross income 
of the industry, exclusive of development expenditures which represent 
an additional 35 percent of oil’s gross income. This also is research. 
Furthermore, much research leads to improvements in existing processes 
and equipment which will pay for the cost of the work, whereas the 
search for oil must discover new deposits comparable with new inven- 
tions in order to result in any source of income. 


Is Oil a Good Investment? 


Out of the 27 industries that have stock listed on the New York Stock 
Exchange, petroleum ranks second in the line-up of securities which 
pay the highest dividends to investors. 


Has Gasoline Efficiency Increased? 


Gasoline efficiency has increased 77 percent since 1926, yet today’s 


gasoline costs only about a penny more per gallon than it did 30 years 
ago (sans taxes). 


Have Oil Prices Kept Pace With Cost? 


No. While crude oil prices have increased only nominally in the past 


decade, exploration, development and production costs have more than 
doubled. 


What Lies Ahead in Petroleum Demand? 


Since 1946, the combined use of oil and gas in the U. S. has approxi- 
mately doubled. Since population has increased less than 20 percent, 
this means a rise in per capita consumption of oil by more than 60 per- 
cent within 10 years. The use of oil will continue to increase rapidly 
and is expected to double within 15 to 20 years, 


How Many Miles of Pipe Line are in the U.S.? 

Today, networks of 190,000 miles of pipe lines for crude oil and oil 
products crisscross the nation. They move oil steadily from wells to 
refineries to consumers. They are one of the big reasons why the oil 
industry has been able to serve the American people economically and 
efficiently. 
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INDUSTRIAL INSULATIONS DIVISION 
Fibreboard Paper Products Corporation 


San Francisco 19 + Chicago 54 
Houston 4 + New York 16 « Los Angeles 
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NOW 


BETTER THAN EVER 


Here’s the REFINERY 
CaTaLoc’s 1957 Edi- 
tion, better, more com- 
plete than ever before. 





For more data on advertised products, use Readers’ Service Cards, last page. PETROLEUM REFINER—V ol. 36, No. 10 





MOST COMPLETE SINGLE SOURCE 


ws eeeeees Of Equipment-Service Data in 
— Refining 
— Natural Gasoline 


— Petrochemicals 


Completely indexed and cross indexed . . . Saves Time 


Refer to it when ordering . . . specifying . . . inquiring 


Make your buying job easier, eliminate errors, reach for 
your copy of the REerrnery CaTA.oc and watch for quick, 
efficient results. 


More Complete and Useful Than Ever 


The REeFinery CarTALoc is an indispensable tool, more valu- 
able and useful this year than ever before. Here’s part of what 
you'll find in it! 


* Complete or condensed catalogs of hundreds of manu- 


facturers, service companies, and suppliers serving the 
industry. 


* Authoritative, up-to-date specifications and data. 
* Local sources of supply. 


* Convenient alphabetical index of manufacturers and a 
classified index of equipment, materials and services. 


The REFINERY CATALOG 


Published annually by PETROLEUM REFINER, Gulf Publishing Company 
P. O. BOX 2608 ° HOUSTON, TEXAS, U. S. A. 
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Dox't Hedge on Quabity 
When You Buy Steel Valvev... 


Maintenance costs can gobble up your savings in a few months! 


‘ P * 





LUNKENHEIMER QUALITY is no longer a 
luxury— it’s your vitally needed insurance 
against today’s sky-high maintenance ex- 
pense. Labor rates are going still higher . . . 
“downtime”’ costs are multiplying . . . re- 
pair charges are rocketing up—with no 
relief in sight. Today, it pays to buy the 
best valves you can get, with no hedging on 
quality. Your purchase of Lunkenheimer 
Steel Valves is an investment that pays 


s 


worthwhile dividends in maintenance sav- 
ings .. . year after trouble-free year. The 
Lunkenheimer Company, Box 360, Annex 
Station, Cincinnati 14, Ohio. 


The cost of a LUNKENHEIMER VALVE 


Gets smaller...and smaller. ..and smaller... 
with each passing year af dependable service 


A check on the cost of maintaining your 
cast steel valves will prove this point. 


STEEL *BRONZE *IRON *PVC 


L-1086-2 


LW WN NHEI MER 
L THE ONE W177) aa aE ee 
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Safety 
and Fire 
Protection 


Part 10 


The white elephant being studied by the author (right) and a Socony-Mobil official is the key 
figure in a novel refinery safety promotion idea. At first, “Whitie” is made the unwelcome property 


’ ee 7 
a 


& 


7s 


of the department head whose operation has the poorest accident record during a given month. If 
no department has an accident during the month he is placed on the refinery manager’s desk. 
When no accidents occur in a refinery for a year he is put to rest on the manufacturing director's 


desk. If a plant has no accidents for two years “Whitie” is shunted off to the elephants’ graveyard. 


How to Organize a Safety Program 


Behind every successful safety program are four essential ingredients: (1) 
Top management planning, (2) Enthusiastic executive participation, (3) Specific 


J. L. Risinger 


ORGANIZATION OF refinery fire protection pro- 
grams are closely integrated with accident prevention for 
the following reasons: 

1. Failure in fire prevention or fire control often results 
in explosion or fire that results in injury or death to people 
as well as damage to property. 

2. Human failure is the chief cause of accidents and 
fires. In many cases the same type of human error is 
most conducive to the cause of either or both injury 
and fire. The prevalence of this factor in the oil indus- 
try has brought accident and fire prevention into a com- 
mon ground, 

3. The fire fighting phase of fire protection is allied 
to the fire protection engineering phase of prevention and 
control. 

Whether the safety department is designated as carry- 
ing fire protection makes no difference—it cannot 
escape the responsibility of providing a service that will 
tend to reduce the frequency of serious injury to em- 
ployes from failure to prevent fires and explosions. The 
prevailing policy among oil companies is to integrate all 
phases of fire protection with safety. 
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functions for safety leaders, and (4) Proper attitude on the part of all concerned. 


Safety and Fire Protection Consultant, Maplewood, New Jersey 










Safety Starts at the Top. In the fitting or adjusting 
of a safety program into the scope of organization, pur- 
poses and objectives of a company, it is fundamentally 
imperative that: 

1. Company executives recognize the importance and 
vital necessity of a definite and effective organization of 
the safety department; that its objectives are well defined 
and its channels of procedure are kept open. 

2. The safety supervisor is influential enough for his 
ideas to merit the consideration of senior executives in 
their planning; that he be tactful enough to cause the 
correction of hazards specifically and the adherence to 
standards of safe practices in generai, without friction; 
that he be thorough enough to be correct in detail and 
not lose his sense of proportion to the extent of ove 
emphasizing non-essentials. 

3. The safety organization must function effectively 
with service departments, planning agencies and operat- 
ing departments, so that safety links its way into and 
through every activity of the company from the chief 
executive on down. 

Studies reveal that the best results are obtained when 
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How to Organize a Safety Program... 





accident and fire prevention are organized in a manner 
to place definite responsibility on specialists without re- 
lieving supervisors of their responsibilities for carrying it 
as a part of every operation, procedure and activity. 


“Authority” vs. “Leeway.” It is to be kept in mind 
that the safety department is a planning and coordinating 
agency, designed to cause the carrying of the safety ideas 
into every fabric of the organization. Many safety men 
cannot or do not get the difference between authority and 
leeway. 

As authority is increased, responsibilities are increased. 
As the safety man’s responsibilities are increased, it is 
the tendency of line supervision to get out from under, 
and thumb the entire job over to the safety man. Even 
worse, there is a tendency among some safety men to 


accept the responsibility, rather than push it back where 
it belongs. 

When management and supervision reach the stage 
where they recognize these inequities in safety respon- 
sibility—and do something about them—a downward 
trend in accident rates will be in the offing. 

Regardless of the placement of the safety department 
in an organization, to be effective the leader must be 
given leeway to maintain an identity and to work freely 
with those who are to accept plans, carry the plans into 
execution, plan their own work and, in short, put accident 
and fire prevention into successful operation. 


The Safety Team. This simply means the organization 
of personnel, skills and facilities toward a common ob- 
jective as a responsibility of each person involved. To 
properly reach this objective, the safety specialist should 
sparkplug the enlistment of all members of management, 
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HOW ONE COMPANY ORGANIZED A SUCCESSFUL SAFETY PROGRAM 


(The following outline guided the Socony-Mobile Oil Com- 
pany in setting up safety programs for its domestic and inter- 
national operations.) 


| 
| 
Planning Starts at the Top 
| After careful study by the board of directors, managers 
of the departments and special members of their staffs are 
called together for the purpose of establishing a well defined 
| safety and fire protection organization and program. The 
1 following items are of first consideration: 
| 1. The institution of reports and records. 
| Zs a of duties of the coordinating office (safety 

epartment). 
3. Definition and promulgation of safety and fire protection 
| policy and channels of responsibility. These should be publi- 
cized by the president or general manager of the company. 
J 4. Institution of recognition and incentive plans. 
| 5. Safety, fire protection and first aid training. 
I 6. Definition of plans for participation by all members of 
| management. 
| 7. Correct organization of the safety department to be 
j of greatest assistance to management. hi: 
ee 8. Placement of the safety organization at a level indica- 
| tive of the importance of the program. 

9. Organization of a safety team that will obtain the 
! greatest benefit from the skills and facilities available. 
| 10. Establishment of an approach that will emphasize 
| assistance, rather than policing. 
| 11. Organization of management and workmen advisory 
| committees. 
| 12. Organization of fire protection engineering groups and 
j committees. ‘ 

The management group will reconvene from time to time 

I to receive reports of progress from department managers, 
; and give consideration to other phases of the program. 
| 
| 
| 
| 
| 
l 
| 
| 
| 
! 
| 
| 
| 
| 
| 
| 


Establish Functions of the Safety Supervisor 

The status of a central safety man of a company or divi- 
sion is no longer that of an inspector and/or doer of safety 
and fire protection. He is an assistant and advisor to the 
manager and supervisor of the respective departments, coor- 
dinator of the program in the various departments, the 
provider of information on progress of the entire program 
and the general promoter of the program. This work is 
done under the guidance of the manager or director to whom 
he reports. When working in a department, he is working 
for and under the approval of the manager of the respective 
department, the responsibility for which is that of each 
department manager. 

The assistance which this man can give, and the soundness 
of his advice will depend upon his background, training, ex- 
perience, ability to plan, coordination and cooperative ability 
in serving managers, and ability and willingness to make the 
balls for managements to throw. 

Many good safety and fire protection programs have failed 
because safety men took the responsibility off the managers, 
superintendents and supervisors. 


l 
l 
Outline Extent of Executive Participation | 

The most effective safety and fire protection programs have _ | 
been those sponsored by top executives, who let it be known | 
by word and action that they consider the safety of employes | 
of first importance. Following are suggestions for executives: | 

1. Top executives and managers can add greatly to the | 
acceptance of the program if they will make it a point to 
include safety in all meetings and by mentioning it in all I 
talks to groups. I 

2. Letters of congratulations and/or presentation of awards | 
by top executives to employes with outstanding safety rec- | 
ords are effective promotional measures. | 

3. The safety and fire protection program of the entire | 
company is the program of the president and general man- | 
ager, and should be one of which they are proud. The pro- | 
gram of each department is likewise that of the manager of 
the department. | 

Put the Program Into Action ! 

1. After the original safety and fire protection meeting, | 
each manager should institute the program in his department | 
and place upon each supervisor the responsibility for safety | 
and fire protection commensurate with the scope of the job | 
of each. | 

2. Using the forms provided by the central records de- | 
partment, the manager should proceed to institute a reporting 
system and records for his department, i.e., current injury, | 
accident and fire reports; monthly disabling injury reports; l 
monthly motor vehicle accident reports. | 

All reports should be cleared through the department man-_ | 
ager’s office and sent by him to the central safety and fire | 
protection coordinating office for compilation into reports | 
for the entire company. He should keep the president and | 
general manager informed on the occurrence of major acci- 
dents and fires in his department. 

3. The manager of the department should set up commit- I 
tees at his plants and/or other operations to enlist individual | 
participation in the program. | 

4. He should institute safety and fire protection inspections | 
by himself when in the field, by his engineers and other mem- | 
bers of his staff as suited to his operations. The safety man | 
of the company should participate in these inspections when | 
requested to do so by the manager of the department. If 
reports of the inspection are made they should be sent to I 
the manager of the department. | 

5. The department manager should plan and institute a | 
training program in safety and fire protection for his staff | 
and supervisors, and provide such aid as is necessary to | 
supervisors in carrying this training to employes in the | 
plants. The central safety man should assist in this training | 
if desired by the manager of the department, and in a manner | 
as indicated by the manager of the department. 

6. When records are instituted, the manager should enter I 
his operations in safety contests. ! 

7. The department manager and his staff should work | 
with other departments to establish a study of fire extinguish- | 
ing equipment for the purpose of providing the most suited | 
and effective extinguishers at the lowest possible cost. | 


nn 
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both line and staff, into an acceptance of responsibility 
all along the line. 

Under this policy, the president is responsible for the 
success of safety and fire protection in the company. The 
director is responsible for his department, the manager 
for his plant, the foreman for his group and the gang 
leader for those under his supervision. 

Service department heads, engineers, industrial and 
public relations personnel are responsible for safety in 
their work and to exemplify it in contacts commensurate 
with the company’s policy. 


Use the Right Approach. Not too many years ago a 
few safety men and members of top management reached 
the conclusion that the past approach was wrong, that 
safety and fire protection was not purely mechanical but 
chiefly a human control factor. They agreed that both 
the human and the mechanical aspects of safety were a 
responsibility of management, both at the head office 
and in the field, and that the service department or staff 
was not only responsible to establish safety in its own 
department, but to make safety a part of each service 
rendered. 

They further agreed that the safety man’s job should 
not be purely that of an inspector, but instead he should 
organize the team, sparkplug the program, and assist 
management from the president to the supervisor in 
carrying out each respective safety and fire protection 
program. 


Attitude of Executive Management. Attitude of 
executives and managers is the only guide to the impor- 
tance a company places on any function. It has been 
found that more of it is required in the success of safety 
and fire protection than in any other phase of the com- 
pany’s business. 

When the president and other executives include safety 
in their speeches and individual contact, personally re- 
ward individuals with outstanding safety records then 
the company will be setting into motion the type of 
attitude that will do more toward reducing accidents 
and fires than can be done by many safety men crying 
in the wilderness. 

It is truly said that good public relations is simply 
putting your house in order and inviting the public to 
look at it. Likewise, it is not only necessary for members 
of management to have quality and quantity of correct 
attitude toward safety, but they must effectively reveal 
it if results are to be obtained. 

By quality of correct attitude, we mean that which 
motivates the executive to place safety and fire protection 
at an effective level in his organization and to lead it in 
a manner to obtain the desired results. By quantity of 
correct attitude, we mean enough of it to reveal to every 
supervisor and workman that the executive wants the 
safety job done and believes it can be done to such an 
extent that he expects it to be done. 


Attitude of Safety and Fire Protection Heads. This 
factor may not have been given before as a means 
of obtaining and maintaining a successful safety program. 
However, there have been many instances where the 
proper attitude and philosophy of the safety man saved 
the day. On the otherhand, the incorrect attitude of the 
safety man will invariably wreck the results of any well 
planned safety program. 
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It is sometimes difficult to determine which is more 
valuable in a safety director—engineering ability, ability 
to deal with people, college training in safety engineering 
or experience in the school of hard knocks. Not one of 
these is of any value unless at least one of the others 
is developed. And all fall short unless the safety supervisor 
has, or has caused to develop, that trait which causes 
those with whom he deals to enjoy his associations and 
want to do the job of safety not as he demands, but as 
he helps and leads them to do it. This trait may be 
defined as a combination of both attitude and technique 
of approach. 

The supervisor is still somewhat prone to assume the 
attitude of, “Oh that’s the safety man’s job.” In their 
anxiety to do a good job, some safety supervisors have 
been prone to accept this attitude and before long find 
themselves attempting to do all the safety work instead 
of organizing and leading the safety team. The correct 
attitude of causing safety to be done, rather than a high 
powered attitude on the part of the safety man begets 
correct attitudes on the part of others concerned, 


Provision of Reports and Records. Accident statis- 
tics are developed to prevent accidents. They do this in 
several ways i.e., they measure the need for greater safety 
effort, evaluate the effectiveness of safety work and can 
be used to reveal and credit outstanding safety accom- 
plishments. Some promotional ideas include: 

1. A simple board at the entrance to the property or 
in the ship, stating, “This plant has worked (blank) days 
without a disabling injury,” will serve as a constant stim- 
ulus if changed each day. 

2. Based on available statistics, the standing of each 
section or plant of a refinery or other operation can be 
published in a manner to stimulate competition. 

3. Establish a certificate of merit plan. The incentive 
provided from an award program will do much to im- 
prove employe attitude and interest, particularly if pres- 
entations are made by the president or other top company 
official. The certificates can be awarded on any level— 
plants, divisions, departments, foremen’s groups or groups 
of vehicle drivers. 

4. Posters are effective if used properly. A poor system 
of change of posters, unattractive boards or poor selection 
of posters may detract from a safety program. 


5. The “White Elephant’ plan. (See Figure 1). 
This idea has been used with great success at many loca- 
tions. A white toy elephant is placed on the desk of the 
department head whose operations had the poorest acci- 
dent record during the preceding month, 

When no department has an accident during the month 
“Whitie” goes to the refinery manager’s desk. When no 
accidents occur for a year in the entire plant he is put to 
rest on the manufacturing director’s desk. 

One 500-employe plant placed the elephant on the 
director’s desk the second year after the plan was started. 
However, he didn’t stay there. During the first year of 
his stay on the director’s desk the plant had a disabling 
injury. So, “Whitie” went back to the plant, 

If no disabling injuries had occurred for two years in 
succession, the elephant would have been retired and kept 
out permanently. 


Part 11 will appear in an early issue of 
PETROLEUM REFINER 
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. «a foregone conclusion 


The modern equipment shown above 
is one of the recent additions to the Esso 
Standard Oil Company Refinery at Linden, 
New Jersey. 


With equipment such as this, plus the 
familiar blue barrels of Visco, outstanding 
desalting results are a foregone conclusion. 

Visco, in either electrical or salt settling 


equipment, still provides the consistently 
efficient — and economical — chemical solu- 


“ae 


Howe-Baker desalting units at Esso. Bag 
(i) 


desalting 
results 


at Esso’s Bayway Refinery 


tion to the problem of greater throughput 
and lower corrosion costs. 

Specific information on your particular 
desalting needs is readily available through 
your Visco Representative, or contact Visco 
direct. 


VISCO PRODUCTS COMPANY 
INCORPORATED 
1020 Holcombe Blvd. a 
JAckson 8-2495 


Houston 25, Texas 


-_ 
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What's Happening 





...in the Industry 


Why Amoco Closed Brownsville Plant 


Process was technically O. K. but too expensive. 
Here’s the story behind the shutdown. 


Technically, the feasibility of the 
hydrocarbon synthesis process has 
been demonstrated in the Brownsville 
plant of Amoco Chemicals Corp. 
Economically, however, the process 
cannot produce gasoline and chemi- 
cals from natural gas as cheaply as 
they can be made by other processes. 
Accordingly, shutdown of the plant 
was announced. 


All sections of Amoco’s Brownsville 
plant have been in operation for one 
year or more. As sections were placed 
in operation, technical problems were 
encountered in the oxygen section, 
the gas generation section, the cata- 
lyst preparation section, and the syn- 
thesis reaction section. Most problems 
were solved in short time by a com- 
bination of process and mechanical 
revisions. 

Despite improved performance of 
the synthesis reaction section, the 
most difficult problems were encoun- 
tered in that section. Major prob- 
lems included: 

1. Mechanical failure and unsatis- 
factory operation of the filters used 
to separate entrained catalyst from 
the reactor effluent gases. 

2. Failure to obtain the highly effi- 
cient gas-solids contacting desired in 
the reactors. 

These problems required technical 
study and plant-scale testing, The 
first problem was solved. The second 
appears to have been solved as indi- 
cated by tests in a plant reactor of in- 
termediate size. The results of that 
work were being translated to the 
large reactors when the plant was 
shutdown. 


Looking Back. The Brownsville hy- 
drocarbon synthesis plant was con- 
structed and operated by Carthage 
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Hydrocol, Inc., until its shutdown in 
June, 1953. 

In December, 1953, Pan American 
Petroleum Corp., an affiliate of Stand- 
ard Oil Company (Indiana), ac- 
quired an option on the stock of 
Carthage Hydrocol, Inc. The plant 
finally became a part of Amoco 
Chemicals Corp. in January, 1957. 

Pan American’s interest in the plant 
was dictated by two primary consid- 
erations: 

1. Pan American owned an ad- 
joining chemical plant for processing 
water-soluble chemicals produced by 
Carthage. 

2. Pan American had an extensive 
background in research and develop- 
ment of the basic synthesis process 
which, it appeared, could be success- 
fully applied to the Brownsville plant. 

Estimates were made for necessary 
plant modifications and additions, 
and an assured supply of natural gas 
was obtained. Estimates of antici- 
pated performance were also com- 
pleted, resulting in the conclusion 
that the plant should be acquired by 
Pan American. In March, 1954, the 
option was exercised, and Pan Amer- 
ican embarked upon a two-phase pro- 
gram as follows: 


Phase 1—Completion of modifications 
and additions as required 
to permit demonstration of 
operability of the process. 
It was anticipated that op- 
erations would not be prof- 
itable during Phase 1. 

—If operability was demon- 
strated, expansion of the 
plant to result in a satisfac- 
tory financial return. 

The Phase 1 engineering and con- 
struction period began immediately 
with The Lummus Company retained 
as contractors. 


Discussion. The two basic types of 
revisions, made prior to Phase 1 op- 
erations, include: 

1. Process changes necessary to 
to make the process operate satisfac- 
torily. 

2. Revamp of all equipment plus 
installing new equipment to give the 
minimum required operating flexibil- 
ity. 

The major modifications made and 
the results from plant operations are 
discussed below for each plant sec- 
tion. 


Oxygen Production 

The oxygen plant was modified as 
follows: 

1. Repair of insulation. The oxy- 
gen plants operate as low as—300 F. 
High heat leaks by Carthage had 


GENERAL PROCESS DESCRIPTION 


The hydrocarbon synthesis process is based 
on the reaction of carbon monoxide and hy- 
drogen in the presence of powdered iron 
catalyst to produce a variety of hydrocarbons 
and oxygenated chemicals. Raw materials for 
the process are oxygen and natural gas (essen- 
tially methane). Oxygen is obtained by frac- 
tional distillation of liquid air at very low 
temperatures (about 400 F ). Natural gas, 
which the plant was Saar to consume in 
quantities up to about 100 million cubic feet 
per day, is obtained from nearby gas fields. 

Synthesis gas (a mixture of carbon monoxide 
and hydrogen), is produced by partial oxida- 
tion of the natural gas with oxygen of 95 
percent purity. This “‘controlled partial com- 
Pestion’ > step is performed without the use of 
a catalyst at a pressure of about 300 psi, and 
at temperatures in the range of about 2500- 
3500 F. 


The iron catalyst used in the synthesis re- 
action step is derived from mill scale (obtained 
from steel mill rolling operations). The mill 
scale is properly ground, sized, and impreg- 
nated with a chemical promoter. The resulting 
material is reacted with hydrogen under suit- 
able conditions, producing powdered iron of 
relatively high purity. The foal step in prep- 
aration of the catalyst is treatment with syn- 
thesis gas under carefully controlled conditions 
This is termed ‘‘activation.’ 

The synthesis reaction step, wherein the 
carbon monoxide and hydrogen are reacted in 
the presence of the catalyst, is conducted at a 
pressure of about 400 psi at a tempertaure of 
approximately 600 F. The catalyst is main- 
tained in a “‘fluidized”’ state, by upward pass- 
age of gases through the reactor. The heat of 
reaction must be removed to maintain the 
desired temperature. 

Crude mixed products of the 
action—light gases, hydrocarbon 
crude chemicals dissolved in water 
their respective rocessing areas. The light 
olefins are treated in a conventional catalytic 
polymerization unit to produce gasoline prod- 
ucts. The synthetic oil stream is refined in a 
fluid catalytic cracking unit to obtain high 
ultimate recovery of gasoline 

The water-soluble chemicals are separated 
and purified in an adjoining plant originally 
built by Pan American and operated by that 
company prior to the Carthage shutdown 


synthesis re- 
liquids, and 
are sent to 
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limited oxygen production to about 75 to 
80 percent of design. 
2. Revisions in the heat exchanger sys- 


tem and addition of one new exchanger 
to each unit. 
Numerous other changes of lesser im- 


portance were also made. 

Initial operation of the revamped oxy- 
s e gen plant in December, 1955, showed 
protects exposed insulation malfunctioning of the new heat exchang- 

ers. On the basis of the test results, the 
plant exchangers were modified in Febru- 
ary, 1956. In subsequent operations both 
units met design requirements and oper- 
ation of the oxygen plant was routine. 
Synthesis Gas Generation 

The original Brownsville plant included 
only one gas generator for producing syn- 
thesis gas. Repeated burner failures, soot 
deposits on cooling section, tubes, refrac- 
tory failures, and other problems limited 
operations by Carthage. To provide con- 
tinuous operations, an improved gas gen- 
eration unit was installed by Pan Ameri- 
can. The old and the new generators were 
equipped with improved burners in which 
the natural gas and oxygen were com- 
bined to produce the synthesis gas. One 
important burner modification was the ad- 
dition of multiple burner control systems 
for accurate control of gas and oxygen. 
Maintenance of proper oxygen-to-gas ratio 
is important—otherwise, at high oxygen 
ratio, excessive flame temperature results, 
leading to metal and refractory failures; 
at low oxygen ratio excessive soot forma- 
tions occur. Upon initial operation of the 
new gas generator in April, 1956, with 
successful operation for 111 days prior to 
shutdown, these problems were encoun- 
tered: 

1. Excessive soot formation, reS8ulting 
in carbonaceous deposits on the burners. 

2. Failure of burner parts due to cor- 
rosion. 

3. Failure of the burner face refractory 
with exposure of the burner to excessive 
flame temperatures. 

These problems and others were over- 
come and generator operation at rates and 

| product yields well above design became 
| routine. 
Insutarion on towers, tanks and exchangers must be kept Hydrogen Production 
. ° The water gas shift reaction was em- 
DRY. If moisture gets through, the efficiency drops. ployed in a conventional unit, to convert 

Modern refinery and plant design places many major insu- | carbon monoxide to carbon dioxide, fol- 
lated Is “j h my intein the effici | lowed by separation of carbon dioxide 
ated vessels “in the open. ou can maintain e elliciency monoethanolamine. With several minor 
of your insulation with easy-to-apply Laykold Weathercoat. | changes, this system was satisfactory at 

. ° | through-puts substantially above design 

Weathercoat is a fibrated asphalt-base material of easy ili 

troweling consistency that dries to a black, remarkably tough | Catalyst Preparation e 
° ° a . ° This system includes units for grinding, 
and tenacious coating. A majority of the leading refineries | sieing, amd checnicel iengeeqnation of pow- 
are regular users of Weathercoat. a re followed by reduction an 
° ° ° | hydrogen and treating (activation) of re- 

A new product: Mastic Weathercoat, a bodied material, for | dmol entilions. alate «Bove ri A Aare 
use wherever economy demands the application of a single, ber of important revisions were made in 

hick 1 | the catalyst grinding and sizing unit and 
thick layer. | satisfactory operation was achieved. 

: The catalyst reduction step, in which 
Write today for our free illustrated brochure, entitled unfinished catalyst is contacted with hy- 
“Laykold Weathercoat for Insulation Protection. | pers pron ano gat a we 

1. New reactor internals were provided 
to insure better gas-solids contacting. 

2. A filter system was installed for re- 


American Bitumuls & Asphalt Company covery of catalyst fines from the reactor 


: ; effluent gases. 
a Bush were ioe ty 20, — Peete ord | The desired improvement in _gas-solids 
carer od ’ . at pee 23 eR ‘esa, mete. contacting was obtained during early 
Inglewood, Calif. Oohiena 1. Calif. : Portiand 7, Ore. stages of operations by Pan American. 
However, much difficulty was encountered 
| with the catalyst filter system. From an 
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Dowell Service Helped This Plant Profit 
By Saving $312,700 in Maintenance Costs! 


To clean and service the giant catalytic crackers 
in today’s modern refineries is quite a job... 
and very costly. Costly, that is, unless Dowell 
Service is on the job to help clean the “cats”— 
chemically. Here’s an example of how Dowell 
chemical cleaning service cut turnaround costs 
for one refiner by $312,700. 


Dowell was called in to provide cat cracker 
turnaround service which included the cleaning 
of: two flue gas coolers, two catalyst coolers, four 
overhead aftercoolers, one light gas oil cooler, 
one heavy gas oil cooler, two top tray reflux 
coolers, and two final gas condensers. 


Dowell’s time: thirteen and one-half hours; 


Cost: $2300. 


It is estimated that this same cat cracker serv- 
ice, if done by mechanical methods, would have 
cost the refinery: 1) Additional downtime of 
seven days—$210,000; 2) Additional spare 
bundle inventory—$100,000; 3) Labor—$5,000. 


have Dowell clean it 


The refinery enjoyed a $312,700 operating 
credit from this single cat cracker turnaround— 
not including expected efficiency increases. 


Dowell provides expert service in removing 
scale and sludge from product, process and steam 
generating systems. Dowell does the job for you— 
furnishing all chemical solvents, trained person- 
nel, pumping and control equipment. Further- 
more, Dowell has the experience in chemical clean- 
ing to provide assurance of a job well done. 


While the example here deals with an oil 
refinery, Dowell chemical cleaning has recorded 
similar profit-making savings for other industries. 
Dowell engineers can show you performance data 
in almost any field—steel, chemical, power, 
paper, construction. 


For specific information on how Dowell 
chemical cleaning can help your plant to greater 
profits, call the Dowell office nearest you. Or 
write Dowell Incorporated, Tulsa 1, Oklahoma. 


chemically <> 


A SUBSIDIARY OF THE DOW CHEMICAL COMPANY 


For more data on advertised products, use Readers’ Service Cards, last page. 





Worcester’s New 
Econ-O-''Miser’’ Ball Valve is BOTH 


ALVE and UNION 


This great new advance in valve design 
can mean substantial savings for you. 
Its unique construction makes the Econ- 
O-"Miser” both ball valve and union 
in a line whether the application be 
original equipment, in-plant maintenance 
or process lines. 

The costs of a union and installing 
it are eliminated, resulting in tremen- 
dous savings when the number of 
ordinary valves and unions in even a 
small installation is considered. Add to 
this the longer operating life of the 
Econ-O-" Miser’, the time and materials 
savings of in-line maintenance, and you 
get performance unmatched by any valve 
at any price, 





The Econ-O-“Miser” is available in 
Bronze, Aluminum, Aluminum Bronze, 
Forged Carbon Steel, Stainless Steel 
types 303 and 316. Seat and seal ma- 
terials available: Teflon, Buna-N and 
Neoprene (others available on request.) 

The many combinations of body and 
seat seal materials allow handling of 
exceptionally wide range of media. 


Other Outstanding Features 


* Compact for ease of installation 

* Positive leakproof shut-off 

* In-line maintenance permits quick, easy in- 
expensive repairs 
Two-way flow allows application of pressure 
or vacuum to either side of valve 
Quarter turn operation — readily adaptable 
to remote control 
Visual determination of OPEN — CLOSED 
positions — No manual check needed 
Round flow through the valve — minimum 
pressure loss and turbulence 
“Wiper-action” of resilient seat against ball 
eliminates abrasive wear due to foreign 
materials in media . . . assures leak-proof 
seal . . . long operating life 


* Pat. Pending 


Write for full particulars 


Vf WORCESTER VALVE CO., Inc. 


WORCESTER, MASS. 


15 PARKER STREET 


Ball, Gate and Needle Valves 


For more data on advertised products, use Readers’ Service Cards, last page. 





over-all viewpoint, all performance goals 
for the catalyst reduction unit were met 
or exceeded, 

After initial operation, the unit satis- 
factorily prepared catalyst for the syn- 
thesis reaction step. However, major diffi- 
culties were encountered in the operation 
of the catalyst filters. 

Synthesis Reaction 

The plant has two 16.5-foot diameter 
reactors. In normal operation, each re- 
actor contains 175 to 200 tons of catalyst 
in a fluidized bed. Each reactor has a mul- 
tiple catalyst filter to separate entrained 
catalyst fines from the gaseous reactor 
products. Associated equipment includes 
heaters, compressors and heat exchangers, 
and catalyst storage and handling facili- 
ties. 

This unit was modified and new equip- 
ment was added during engineering and 
construction as follows: 

1. Replacement of the feed gas distrib- 
utor and the reactor internals employed 
for removing the heat of reaction, to ob- 
tain better gas-solids contacting. 

2. Installation of a new steam system 
for removing the heat released by the 
synthesis reaction. The original cooling 
system consisted of “bundles” of steam 
tubes capable of generating steam at 675 
psi (500 F). Pan American installed a 
system which allowed variable steam pres- 
sure control over the range 675-1500 psi 
(500-600 F). This change allowed more 
precise control of the reactor temperature 
which is necessary for satisfactory catalyst 
life and good product yields. 

3. Replacement of cyclones and addi- 
tion of filters for separation of entrained 
catalyst fines from the effluent gas. The 
new single stage cyclones were of highest 
possible efficiency. The filter system in- 
stalled for each reactor was designed with 
four separate filter vessels containing por- 
ous metal filtering surfaces. Each vessel 
had automatic valves to permit reversal 
of flow to remove accumulated filter cake. 

4. Modification of the heat exchange 
equipment to provide for heat recovery 
from the reactor effluent gas. 

The major problems encountered since 
initial operation in June, 1956, include: 

1. Failures of the porous metal used in 
the catalyst filters, clogging, and other 
filter system difficulties. 

2. Poorer gas-solids contacting efficiency 
than design, with catalyst deposition on 
the reactor internals. 

3. Erosion of reactor internals. 

4. Excessive catalyst losses. 

Until recent months, the porous metal 
filters appeared to be the major limita- 
tion in reactor operation. The aspects 
include: 

1. Mechanical failures which allowed 
catalyst to pass through the filters and 
into the heat exchange equipment. This 
resulted in malfunctioning of the heat ex- 
change system. 

2. Catalyst accumulation among the 
“bayonets” in each filter vessel (a bayonet 
is about four feet long and its cross section 
is elliptically shaped and about two and 
one-half inches wide), resulting in com- 
plete packing of catalyst within a filter 
vessel. . 

3. Carburization and embrittlement of 
the porous metal (type 316 stainless steel) 
used in the filter bayonets as a result of 
reaction with the carbon monoxide in the 
reactor effluent gas. 

During these operations, reactor operat- 
ing factor was about 30 to 35 percent. 

The filter problem was solved by using 
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A DOZEN REASONS 


» ON - 


o a 


PROVED — industry-wide installations. 
TEN FRAME SIZES — 2,000 to over 100,000 cfm. 


DRIVE-THROUGH — for maximum driver economy, 
simplified installation. 

EXTERNAL BEARINGS — case supported housing. 
Saddle type, semi-rigid supports. Precision align- 
ment built-in. 

OIL FREE AIR OR GAS —air or gas stream never 
comes in contact with lube oil. No contamination. 
DIRTY GASES EASILY HANDLED — R-C units are not 


fussy about a little entrained dirt. Casing drains 
permit quick wash-down. 


7 EXTRA-RUGGED CASE — i resistance to 





pressure. Freedom from alig t probl 





8 UP OR DOWN CONNECTIONS — available on all 


cases. Allows greatest piping freedom and economy. 


Q CENTER LINE CASE SUPPORT — simple to install, no 


10 


11 
12 


support problems with down connected machines. 
FACTORY PACKAGED AND TESTED — compressors 
tested with their own driver, R-C has a modern steam 
plant for test purposes. 

PROVED SEALS — interstage and shaft seals to fit 
the application. 

SIMPLE TO MAINTAIN — accessible external shaft 
bearings and double thrust bearing. Easy to inspect 
rotor and internal seals. Cases split at the horizon- 





Engineers -— unusual career opportu- 
nities await you at Roots-Connersville. 
Address your resume to Professional 
Employment Manager. 


1057 Crescent Avenue, C 


October, 1957—-PETROLEUM REFINER 


tal center line. 


why ROOTS-CONNERSVILLE 


centrifugal compressors 
are superior for: 
refining applications 


Unqualified mechanical dependability which as- 
sures continuous performance on the job under 
difficult operating conditions are inherent char- 
acteristics of Roots-Connersville centrifugals. 
They are the ideal choice when down-time can- 
not be tolerated. 


Experienced Roots-Connersville engineers 
stand ready to tailor a multi-stage or single 
stage centrifugal compressor to your applica- 
tion. You can count on faster delivery too, due 
to a major expansion in manufacturing facili- 
ties. So, call in your nearest Roots representa- 
tive who will gladly give you all the facts. Or 
write for Bulletin 120-B-14. 


S-CONNERSVILLE BLOWER 


A DIVISION OF DRESSER INDUSTRIES, INC. 











sville, Indi In Canada—629 Adelaide St., W., Toronto, Ont. 
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modified operating conditions to minimize 
some undesirable effects, and by develop- 
ing a new type filter medium to replace 
the porous metal used in the bayonets. The 
new filters employed glass fibers with car- 
bon steel. With this system, sustained op- 
eration of reactors was possible and filter 
maintenance costs were reduced. 

With a few differences, the filter prob- 
lem is common to the reduction, the 
activation, and the synthesis reaction sys- 
tems. Solution to the filter problem de- 
veloped for the synthesis reactors was 
successfully applied to the reduction and 
activation units. 

Despite improvement over Carthage op- 
eration, deposition of catalyst on reactor 
internals, hot spots, and high catalyst fines 
production rates were experienced from 
the start of reactor operations. Also, ero- 
sion of the reactor internals was a prob- 
lem in early runs. Many changes were 
made to the plant reactors to overcome 
these difficulties. 

Results from a typical plant run are 
summarized below: 

Length of runs, days 50 
Feed rate, percent of design 100 
Average yields, percent of 
design 

Water-soluble chemicals 90-95 
Stabilized oil 80-85 
Polymer gasoline 80-85 

At shutdown time, reactor operating 
factor was about 60 to 65 percent. Al- 
though the actual reactor performance was 
below expectations, the performance was 
considered acceptable for this stage of 
process development. Operational data in- 

dicate that most differences in past re- 
H-R SUBMARINE a Leh} actor operations as compared to design 
result from deficiencies in the gas-solids 
‘mey:% DS TANKER Ss contacting within the reactor. 
The activation reactor is a smaller 
(eight-foot diameter) unit which may be 
IN uiielelao EAST operated as a synthesis reactor. For sev- 
eral months, the problem of gas-solids 
contacting was investigated in this reactor. 
Revisions were made to the reactor in- 
ternals whereby improved gas-solids con- 
tacting was achieved. Also catalyst losses 
During several years of Eastern Mediterranean service for the were reduced to a negligible value. This 
: : : t : work was confirmed in runs in the activa- 
Trans-Arabian Pipe Line Company, three lengths of Hewitt-Robins tion unit. 

" . 9 . Summarized results from a typical test 

12" Submarine Hose have loaded 1,295 tankers with 169,334,955 Ae ype ne ata > calles 


barrels of oil. Another length, in service six years, has loaded 1,603 Feed rate, percent of design 100 
: ‘ é : Average yields, percent of design 
ships with 232,713,229 barrels. This remarkable record is evidence Water-soluble chemicals 103 


of the extreme strength and flexibility of this sea loading hose. For Stabilized synthetic oil 92 
Polymer gasoline 93 


it withstood constant flexing by wave-tossed tankers, the abrasive With further minor revision, design 

: . . . . yields may have been obtained in this 
action of sand and silt, and the corrosive action of oil and salt emalite renctst, Seate recent developments 
water. have shown equal or greater promise than 


: ‘ . those already proven in the activation re- 
Also from Trans-Arabian come test reports of Hewitt-Robins actor. These developments were being 


154" I. D. Submarine Hose. Results: increased loading capacity eee See Te pens aout Sen. 
A Several months ago, designs were com- 
for today’s super tankers. To find out how H-R products and pleted to permit translation of results from 
7 . . the activation reactor to the larger syn- 
services can help you, consult your classified telephone directory chads Chatters, Tinnsmapall seediie indicate 
for the nearest H-R representative, or contact Hewitt-Robins, that technical feasibility of the hydro- 


. carbon synthesis reaction with fluidized 
Stamford, Connecticut. catalyst has been demonstrated. 


Product Recovery 

This section of the plant, with some 
additions, is comparable to the absorption 
and stabilization units used in natural 
gasoline and refinery operations. This sec- 
tion performed satisfactorily in all opera- 
tions. 
CONVEYOR BELTING AND IDLERS...POWER TRANSMISSION DRIVES Liquid Treating (Isoforming ) 
INDUSTRIAL HOSE...VIBRATING CONVEYORS, SCREENS & SHAKEOUTS This unit, a 5000 bpd Isoformer, is a 
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against such an eventuality. 


~ 


of flashfires starting. 


¢ 
Me 
> E 
i. at di see 


HERE ARE THE TEST PHOTOS: 


This is a Rockwood Spot Protection System discharging FogFOAM at a 
pipeline pumping station. Fire could break a link in the pumping system 
which could interrupt or stop refinery production. The Rockwood System 
goes off automatically by a rate-of-rise detection system and protects 








Here's the same scene from another angle after only 3 minutes of the 
Rockwood Protection System operation! There's a four inch blanket of 
Rockwood FogFOAM on the floor — and there's no longer any danger 


Rockwood FOAM 
delivers four inches of fire protection 
in three minutes! 


Rockwood FogFOAM systems 
instantly and automatically dis- 
charge FogFOAM to the fire area 
where it forms a fast flowing heavy 
blanket of FOAM. Within seconds 
of the fire’s start Rockwood FOAM 
literally covers the fire and stran- 


gles it. Flashbacks are prevented. 
Write for full information on 
how your plant can be spot pro- 
tected against costly flammable 
liquid fires by Rockwood precision 
engineered fire-fighting equipment. 
Send for your booklet now — 


ROCKWOOD SPRINKLER COMPANY 


Engineers Water... to Cut Fire Losses 





Distributors in all principal industrial areas 
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ROCKWOOD SPRINKLER COMPANY 
2085 Harlow Street 
Worcester 5, Mass. SS 


500 


Please send me your illustrated 
booklet on Spot Protection Sys- 


Company 
Street 


“or more data on advertised products, use Readers’ Service Cards, last page. 
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fluid catalytic cracker for treating syn- 
thesis liquids. The isoformer and its equip- 
ment required few modifications during 
engineering and construction. The unit 
performed satisfactorily in all operations. 


Catalytic Polymerization 


This unit employs the California Re- 
search Corp. process for polymerization of 
light olefins to produce gasoline. Liquid 
phosphoric acid is used as catalyst. 

The unit performed satisfactorily; how- 
ever, tests were not conducted at design 
conditions because of feed stock limitations. 
No important technical problems were en- 
countered in this section. 





NEW MODEL OF THE GREAT 6090 


(at the same low price) 


Water-Soluble Chemicals Plant 

Operability of the water-soluble chemi- 
cal recovery unit was demonstrated, Sub- 
ject to feedstock limitations, the plant 
was operated satisfactorily since June, 
1956 to produce these products: 


Acetic acid 
Propionic acid 
Acetaldehyde 
Propionaldehyde 
Acetone 

Methyl ethyl ketone 
Methanol 
Ethanol 
Isopropanol 
n-Propanol 
Isobutanol 


n-Butanol 



























































































Shield-Arc 200 has these new features 


Extra Horsepower — New 36 h. p. 
Continental engine (at the same 
low rpm) insures top output after 
thousands of hours of continous, 
hard use. Also gives full welder 
performance at high altitudes. 


Large Gas Tank—16 gallon ca- 
pacity allows operation for full 
8-hour shift without refueling. 


Precise Current Control — Shield- 
Arc’s famous dual control made 
even more accurate by increas- 
ing steps of current selections. 


Rugged Base and Housing — 
Heavy gage steel base, top and 
doors, and extended housing 
protects welder from damage 
through rough use in the field. 


Complete specifications are contained in Bulletin $B-1337. Write for it. 
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THE LINCOLN ELECTRIC COMPANY 


Dept.2211, Cleveland 17, Ohio 


The World's Largest Manufacturer of Arc Welding Equipment 






Utilities 

1.Steam: the plant has three 220,000 
pounds per hour gas-fired boilers which 
generate superheated steam at 600 psi. 


2. Boiler Feedwater: the original plant 
contained four salt-water evaporators, each 
rated at 25,000 pounds per hour of con- 
densate. These units were modified and 
two new improved units were installed. All 
performed satisfactorily. 

3. Cooling Water: Carthage utilized six 
salt-water pumps, with a combined capac- 
ity of 144,000 gpm, for cooling the process 
streams. Modifications included deepening 
and widening the inlet water channel and 
installing new facilities for chlorination of 
sea water. One new 34,000 gpm salt-water 
pump was also installed. This system per- 
formed satisfactorily. 


4. Electrical: two 2500 KW electrical 
generators were in the original plant. Pan 
American made many modifications to the 
electrical distribution system to prevent 
power failures which were previously en- 
countered. In general, this system per- 
formed as anticipated. 


5. Fuel Gas: the fuel gas system is un- 
changed from Carthage operation. 


6. Catalyst Disposal: the disposal of used 
catalyst from the synthesis reaction step 
was difficult during Carthage operation. 
Pan American installed a hydraulic sys- 
tem to transfer this catalyst to disposal pits 
away from the plant. This system proved 
satisfactory. 


Economic Aspects. Three main factors 
prevented attainment of the goals estab- 
lished in 1954 for the Brownsville plant. 
They are: 


1. The repairs and modifications of the 
Carthage plant and the installation of new 
equipment took much more time and 
money than had been anticipated. 


2. After operations were begun, it was 
| necessary to develop solutions to the major 
technical problems previously discussed. 
During this time, normal operating costs 
continued with little off-setting income 
from production. 





3. Rising costs of equipment, labor, and 
raw materials without corresponding in- 
creases in product prices. 
This article has reviewed the more im- 
portant operating problems of the Browns- 
ville plant. In general, solutions to these 
problems were found. Based on tests in an 
eight-foot reactor, it appeared that de- 
velopment of a practical solution to the 
last major problem—dgood gas-solids con- 
tacting—was nearing completion. How- 
ever, even at lined-out conditions the plant 
would have cost substantially more to 
| operate and maintain than had been fore- 
| Cast. 
It was contemplated in 1954 that if the 
plant was operable, it would be expanded 
to a level which would result in a satis- 
factory financial return to the company. 
A number of alternate routes of expansion 
have recently been studied. Detailed 
studies indicated that if expansion were 
begun now, capital investment would be 
about two-thirds greater than estimated in 
| 1954. The rising costs of equipment and 
| labor are an important factor in this 

change. Also, operating costs for the plant 
| would be appreciably greater than fore- 

} cast in 1954. There also has been an in- 

| crease in the cost of natural gas while 
prices of the gasoline and chemical 
products are essentially unchanged. A 
similar situation existed for other expan- 
sion routes, including the utilization of 

| hydrocarbon products for chemical manu- 
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Using vertical polarized light on a cross-section of pipe, photographer Bernard 
Hoffman clearly shows the ravages of corrosive action. 


Controlling Corrosion 
in Fluid Engineering 





Corrosion seldom works alone. Together with heat, pressure 
and abrasion factors, it compounds the problems of fluid en- 
gineering. But when you have valve design problems involv- 
ing corrosion, you can look to the engineering leadership 
available at S. Morgan Smith for assistance. 


You can use R-S Rubber-lined Butterfly Valves, for instance, 
to handle many special applications. The rubber lining pro- 
tects the entire valve body, gives you corrosion resistance with 
maximum economy. Where your processing problem demands 
additional engineering, you can draw on the broad SMS 
background of experience in specialized valve applications. 


There is a complete SMS line — Rotovalves, R-S Butterfly 
Valves and Ball Valves —to meet your fluid control prob- 
lems. To obtain full information, contact our nearest repre- 
sentative, or write S. Morgan Smith Company, York, Penna. 


HYDRODYNAMICS 





AFFILIATE: S. MORGAN SMITH, CANADA, LIMITED, TORONTO 


Rotovalves ° Ball Valves . R-S Butterfly Valves . Free-Discharge 
Valves * Liquid Heaters *« Pumps « Hydraulic Turbines & Accessories 


250 For more data on advertised products, use Readers’ Service Cards, last page. 








What's Happening... 


facturing. The combined effect of all of 
these factors made the project unattractive 
from an economic viewpoint, thereby dic- 
tating shutdown of the plant. 


Sohio's Latonia Refinery 
To Make Asphalt Only 


Sohio’s Latonia, Ky. refinery is now to 
be operated chiefly for the production of 
asphalt and asphaltic products. This deci- 
sion was based on the growing market for 
asphalt, especially in connection with the 
nation’s road-building program, plus the 
fact that increased capacity and more 
modern facilities in other Sohio refineries 
makes it unnecessary to make finished 
gasoline at Latonia. 

“The move merely confirms a shift in 
operations that has been developing here 
over the last two years,” Ray Elo, manager 
of the Latonia Refinery, said. “We have 
been making less finished gasoline, and 
more asphalt products. We will continue 
to make some jet fuel, diesel oil and gaso- 
line components.” 


Voluntary Oil Imports Plan 
Draws Company Grievances 


Late estimates indicate that a great 
deal of progress will be made in reducing 
oil imports during the next four months. 
Success of the voluntary program can be 
assured, however, only through the con- 
tinued support of the importing compa- 
nies, Imports Administrator Carlson said 
early this month. 

“The degree of cooperation with the 
government that already had been assured 
encourages me to look forward to its com- 
plete success,” he added. 

Some companies still contend that there 
are inequities in the voluntary oil import 
restriction program. The following is a 
brief run-down on those companies, and 
what they want. 

Indiana Standard opened the Interior 
Department’s hearings into the alleged 
inequities last month with a request that 
its own allocation be upped 60 percent 
from the proposed 29,800 bpd to 53,500 
bpd. 

Eastern States Petroleum asked Carlson 
to boost its recommended “quota” from 
18,300 bpd to 22,800 bpd—on the basis of 
contract commitments made before the 
Cabinet committee’s report. At the same 
time, the company also blasted “incon- 
sistences” in the government policy which 
permit the defense department to make 
substantial jet fuel awards to Caribbean 
refiners at the same time voluntary import 
restrictions are sought (related story fol- 
lows). 

International Refineries hearings took 
place as the result of a miscalculation of 
the company’s programmed imports by 
government officials and failures of the 
Office of Defense Mobilization to solicit 
updated forecast from firm in July, the 
company declared. 

Sinclair challenged the need for gov- 
ernment-sponsored crude oil import re- 
strictions and hinted that it might not 
comply with the voluntary program. 

J. E. Dyer, president of Sinclair Refin- 
ing, told Carlson that his company would 
need 74,000 bpd rather than the 62,200 
| recommended by the Cabinet committee. 
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this ELLIOTT 
twin three-stage 
EJECTOR 


designed to 


maintain suction pressure 





of 5mm Hg absolute 


SERVES 
WORLD’S LARGEST 
CRUDE OIL UNIT 


the new Tidewater 


Delaware Refinery 





The giant-sized Elliott twin ejector is the largest vacuum 
installation ever built. It was designed to maintain a suction 
pressure of 5mm Hg abs and uses approximately 85,000 = | & | & 2 oO TT 
lb of steam per hour. The two vertical first-stages have 60-in. 
diameter inlets and are 40 ft long. They discharge to the 
20,000-sq ft intercondenser on the right. Two 20-in. second- 
stage ejectors discharge to the 6000-sq ft intercondenser in [o Company 
the center. The 3000-sq ft aftercondenser is seen on the left. 

Elliott builds steam jet ejectors in a complete size range, JEANNETTE, PA. 


single-stage and multistage, to serve all sorts of chemical 
and industrial processes requiring the use of vacuum. 
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Dyer also said that Sinclair will not make 
any commitments supporting the program 
until company’s appeal for higher quota 
is ruled upon by Carlson. 

Northwestern Refining will abide by the 
government’s formula through June, 1958 
if data to which formula applies are cor- 
rect. Discrepancies arose because Office 
of Defense Mobilization slipped up, and 
failed to request new forecast of imports 
from the company in July, although other 
importers were queried. ODM, therefore, 
relied upon “older and obsolete” projec- 


tions which were 
western capacity. 

Ohio Standard told Carlson that it 
would adhere to the quota set for the last 
six months of this year, but that it wants 
its allocation for the first six months of 
1958 boosted from 8200 bpd to 13,500 
bpd. 

Tidewater Oil said that an insistance 
on a 34,200 bpd allowable would amount 
to “confiscation” of the company’s East 
Coast refining facilities. President D. T. 
Staples said that the company would need 
an allotment of at least 62,000 bpd during 
second half of 1957 in order to stay com- 
petitive with other East Coast refiners. 

Meanwhile, Gulf Oil interjected a dif- 
ferent note into the scene by declaring in 


3000 bpd short of North- 


WHY CONSIDER 


UNIFLUX? 


y 





FOR LOWER COST? 


YES! 


(25% to 50% Lower) 


FOR COMPARABLE CAPACITY?... 


YES! 


(Equal or Better Than Conventional Designs) 


FOR HIGHER EFFICIENCY? ..... 


YES! 


(Closer Approach to Equilibrium) 


FOR MAXIMUM FLEXIBILITY? .. . 


YES! 


(Wide Operating Range) 
FOR MINIMUM MAINTENANCE? ... YES! 


(Simplified Installation, Self-Cleaning Characteristics) 


LET US REVIEW YOUR 
SPECIFIC APPLICATIONS 


=<; MISCO FABRICATORS, IN C. 


Designers, Builders, Fabricators of Heat Resisting Alloy 
and Stainless Steel Equipment 


2420 WILLS AVENUE @ MARYSVILLE, 


MICHIGAN 


TELEPHONE: YUKON 5-6191 
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a statement filed with Carlson that the 
voluntary program may be jeopardized if 
substantial increases are granted those 
companies requesting them. Gulf cited ex- 
amples of hardships which it would suf- 
fer under the program, but stated that it 
was willing to go along with what had 
already been proposed. On the other 
hand, it stated that any action to change 
the current program “would require Gulf 
to reevaluate its earlier decision to com- 
ply with the request.” 


U.S. May Review Military 
Buying of Foreign Products 


Government petroleum planners may re- 
view military purchases of foreign petro- 
leum products for use in U. S. as guard 
against possible circumvention of voluntary 
crude imports program. 

Complaints have been received that mili- 
tary product purchases from Caribbean and 
other areas are hurting domestic refiners 
in same manner as alleged “‘excessive”’ crude 
imports. 

Under present law, Military Petroleum 
Purchasing Agency is required to buy prod- 
ucts at lowest cost to government, re gardless 
of source. 

MPSA hopes to “equalize,” where possi- 
ble, its cutbacks against existing contracts 
in order to keep from seriously injuring any 
one supplier. 

Meanwhile, agency expects to award con- 
tracts for full amount of jet fuel advertised 
under IFB 57-148. Small business set aside 
also will remain unchanged. 


Refinery Workers Paid Well 


Bureau of Labor Statistics has released 
new study of effect upon refinery personnel 
of technological changes. 

“Refinery workers are among the high- 
est paid production workers in American 
industry. Weekly earnings averaged over 
$108 in 1956, and hourly earnings, $2.65, 
compared with the average of $80.19 a 
week and $1.98 an hour for all manufactur- 
ing. Since 1947, hourly earnings have risen 
by 69 percent, compared with 60 percent 
in manufacturing as a whole.” 


API Streamlines Schedule 


A streamlined program, one day shorter 
than usual and changed materially in the 
way its sessions have been rearranged, is 
in store for approximately 7000 oil men 
and their guests who plan to attend the 
37th Annual Meeting of the API in Chi- 
cago next month. 

The general session that normally takes 
place on Thursday morning has been 
switched to Monday afternoon—the first 
day of the meeting. Thus, all that is left 
on the Thursday morning schedule is a 
single committee meeting. 

The preliminary program for 
vision of Refining is as follows: 

TUESDAY, NOVEMBER 12, Refining 
Session, Conrad Hilton—Grand Ball 
Room. Presiding, H. W. Ferguson, vice 
president API; vice president, Humble Oil 
& Refining Co., Houston. 

Report of Division’s Nominating Com- 
mittee—H. W. Field, The Atlantic Refin- 
ing Co., Philadelphia, Chairman, 

Election of members of the general com- 
mittee of the Division of Refining. 

General Consideration of Static 
tricity in the Handling of 
Products; W. M. Bustin, T. L. 
and C. E. Schleckser, Jr., Esso Research 
and Engineering Co., Linden, N. J. 

Theoretical and Experimental Observa- 


the Di- 


Elec- 
Petroleum 
Culbertson, 
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ADSCO CORRUFLEX EXPANSION JOINTS SOLVED 
A PIPING PROBLEM FOR NATIONAL ANILINE 


The new $20,000,000 diisocyanates plant of the 
National Aniline Division, Allied Chemical & Dye 
Corp., at Moundsville,W.Va., is known for many 
engineering wonders, especially its miles of in- 
tricate piping. The photo above shows three 
ADSCO Corruflex anti-compression packless ex- 
pansion joints used to secure satisfactory piping 
connections between the main piping and three 
pumps. 

If rigid piping had been used to connect the 
three pumps to the 18-inch main feeder, the 
piping soon would have been twisted and over- 
stressed by the growth of the main feeder when 


hot process liquid was pumped through ict. 
National Aniline engineers, in consultation with 
ADSCO engineers, decided to use the anti-com- 
pression joints shown in the photo. These are 
deflected laterally with minimum strain on the 
connecting piping and pumps as the main feeder 
expands or contracts. Also, the joints absorb 
vibration of the pumps and motors. 

For efficient, right-working pipe line arrange- 
ments, use ADSCO Corruflex expansion joints. 
Packless, they require no maintenance. Sizes, 3” 
to 54”; for temperatures to 1600 F and pressures 
to 300 psi. 


REMEMBER! Use ADSCO Expansion Joints instead of Pipe Bends because of these advantages: 


1. Less Heat Loss 


2. Less Pressure Drop 


3. Less Space 4. Less Cost 


kh se | N 


20 MILBURN STREET 
BUFFALO 12, NEW YORK 
CONSOLIDATED INDUSTRIES, INC. 
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NEW QUAKER HOSE 


for loading and unloading oil and 
gasoline from barges and tankers! 


@ Won't kink or crush! 

@ Won't expand under pressure! 

© Won't collapse under suction! 

@ Superior construction due to 
nylon cord reinforcement! 


For more information about new Quaker Qua-Flex 
Oil Transportation Hose—flexible, lightweight and 
rugged—see your Quaker Rubber distributor today! 
Or write: 

Quaker Rubber Division, 

H. K. Porter Company, Inc., 

Philadelphia 24, Pa; 


H.K. PORTER COMPANY, INC. 


QUAKER RUBBER DIVISION 


For more data on advertised products, use Readers’ Service Cards, last page. 
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tions of Static Electricity in Petroleum 
Products. J. P. McDermott, J. C. Mun- 
day, and D. T. Rogers; Esso Research and 
Engineering, Linden, N. J. 

Laboratory and Plant-Scale Experi- 
ments on Static Electrification, Its Gen- 
eration and Prevention; A. Klinkenberg, 
N. V. Bataafsche Petroleum Maatschappij, 
The Hague, The Netherlands. 

Use of Raadioactive Material to Re- 
duce Static Electricity Inside Storage 
Tanks; J. J. Conradi, J. J. Skelly, and 
James R. Miller, Shell Oil Co., Wood 
River, IIl. 

Committee meetings for the Refining 
Division are scheduled for Nov. 7-12. 


Navy Asks Shale Plant Bids 


Office of Naval Petroleum Reserves 
will advertise for bids from private com- 
panies to conduct research activities at 
Rifle, Colo., oil shale plant. 

Capt. A. S. Miller, USN, director of 
petroleum reserves office, testified before 
House Armed Services Committee last 
spring that Navy-supervised research pro- 
gram would cost about $13.5 million for 
five-year period and would be directed 
primarily at retorting processes. Additional 
three-year research program costing $4.5 
million could then be undertaken to test 
shale oil fuels. 

Contracts for research must be ap- 
proved by armed services committees on 
both sides of Congress. Vinson group 
favors Navy program, but contracts may 
run into trouble on Senate side, where 
Senators O’Mahoney (D-Wyo.) and Car- 
roll (D-Colo.) have introduced bills call- 
ing for renewed research activities at Rifle 
by Bureau of Mines. 


Must Keep Public Informed 


A public opinion expert told the petro- 
leum industry that it, like all other busi- 
nesses, must face up to a “new type of 
competition whose skill is not in producing 
and distributing, but in talking about 
things.” 

Dilman M. K. Smith, vice chairman of 
the board, Opinion Research Corp., Prince- 
ton, N. J., said in a speech to the 55th 
annual meeting of the National Petroleum 
Association in Atlantic City. “Yours is a 
double responsibility, not only to render 
good economic service, but to defend and 
interpret it. 

“If I can leave one thought with you, it 
is: ‘Never make the mistake of assuming 
that good deeds speak for themselves. If you 
want people to think well of you, render 
them a good service—but also be sure you 
tell them about it.’ ” 


Pemex Reshuffle Urged 


Reorganization by government and pri- 
vate industry has been urged by Juan San- 
chez Navarro, president of National Cham- 
bers of Commerce. The suggestion was 
made following a previous criticism that 
Pemex produces half as much petroleum 
with nearly six times more employes than 


operations by foreign oil companies. 


Antonio J. Bermudez, Pemex director 
defended government-controlled operations, 
pointing out that a more “logical” approach 
to Pemex difficulties would be price-hike 
for its products. He said that Navarro’s 














Compression Increase 


s Meon--- 


Booming high octane market 
spurs alkylation... 


Monel resists HF corrosion... permits safe, 
non-stop operation for a year or more 





Boosting pool octane values calls for 
quantity as well as quality in the 
premium fraction. 

So, in HF alkylation, the heat’s 
on for (1) high-stream velocity and 
(2) non-stop operations. 

But with increases in stream ve- 
locity, the HF corrosion rate may 
go up. Without special protection, 
more inspection shutdowns are 
called for. 

To get around the impasse 
producers rely on Monel 
Major operators have increased 
their onstream time to a year or bet- 
ter by using Monel* nickel-copper 
alloy freely in critical equipment. 
One company reports a two-year in- 

spection schedule. 

These companies depend on 
Monel alloy to resist both aqueous 
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and anhydrous HF attack at ele- 
vated temperatures and pressures. 

In acid regenerators, steam re- 
boilers, feed pre-heaters, condensers, 
fractionating towers ... Monel alloy 
or Monel-clad construction provides 
years of trouble-free life. 

In valve, pump, and instrument 
parts with close tolerances, it elimi- 
nates undesirable build-up of corro- 
sion products. As relief valve rup- 
ture discs and gaskets, it helps as- 
sure safe operation. 

Chances are, Monel alloy could 
help you increase throughput and 
operate safely over longer periods. 

Look into the matter today. Write 


Inco’s Corrosion Engineering Sec- 
tion. 


*Registered trademark 





When to consider Monel for HF al- 
kylation equipment. Monel nickel- 
copper alloy provides useful resis- 
tance to HF in all concentrations and 
(in unaerated solutions) up to 250°F. 
It is used with the anhydrous acid at 
temperatures up to 1100°F. Monel is 
comparatively unaffected by high 
stream velocities. Its strength and 
wear resistance are high. 


ANCO, Nickel Alloys 


Te 











The International Nickel Company, Inc. 
67 Wall Street New York 5, N. Y. 


Monel ... for minimum maintenance 
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What makes a NEW business prosper 
in a highly competitive market? 


To be successful in a market where competition is keen, it goes without 
saying that any business — particularly any new business — must have (1) Able Man- 
agement, and (2) An Efficient, Well-staffed Plant. But most important of all, it must 
produce Superior Products that can be sold at Competitive Prices. 

SMITH VALVES were introduced to the Refinery, Chemical, Petro- 
chemical and Process Industries only two short years ago, yet they are already 
enthusiastically endorsed and used today by a large portion of the major companies in these 
industries. We offer this ready acceptance as conclusive evidence that SMITH 
VALVES are better . . . better because they are especially designed and precision built 
to overcome the problems of ever-increasing pressures, tem- 
peratures and corrosion . . . because they give longer, 
trouble-free life in service at lower maintenance cost. 
And remember, too, they cost no more than 


other makes of standard small utility valves. Smith “Figure 800” 
O S & Y Gate Valve 


Smith “Figure 850” 
Inside Screw Valve 


Smith “Figure 815” 
Flanged End Gate Valve 





WRITE TODAY FOR OUR NEW CATALOG 


It will pay to write for our new catalog 
giving complete information on special 
features, dimensions, working pressures 


and prices of our entire valve line. 














Especially Designed for the Refinery, Chemical, 
Petrochemical and Process Industries 


/NWEW ENGLAND VALVE / 
C~whoratior: 


P.0. BOX 1047 -WORCESTER, MASSACHUSETTS 
West Coast Distributors: BETHLEHEM SUPPLY CO., LOS ANGELES, CALIFORNIA 
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statement erred in facts and appreciation 
of Pemex’s accomplishments under financial 
hardship of having to “practically subsi- 
dize Mexican industrialization.” 

It has been reported that Bermudez will 
run for president of Mexico in the 1958 
elections. 


Caltex Helps Refugees 


The United Nations Relief and Works 
Agency for Palestine Refugees in the Near 
East announced recently that California 
Texas Oil Co., Ltd. (Middle East) was to 
contribute about 35,000 gallons of kerosene 
to UNRWA during 1957. Donation was to 
come from the Caltex Medreco refinery at 
Saida in Lebanon with distribution to begin 
in November. The gift intended for Pales- 
tinian refugees living in camps in Lebanon, 
is first of its kind by an oil company oper- 
ating in the Near East area. 


Computers Cut Design Time 


Esso Research and Engineering Co. has 
reported that by using techniques involving 
electronic computers it expects to save 
about $1 million in the design and construc- 
tion of a petroleum refinery. 

Engineer John W. Kellett said at an 
American Chemical Society meeting re- 
cently that the use of a computer also cut 
the basic engineering time and manpower 
for the project by at least one-half. This 
work was completed three months earlier 
than if it had been done by hand, he re- 
ported. 


Octane Numbers Up Again 


Gasoline on sale at service stations in 
September showed national weighted aver- 
ages of 98.2 octane number for premium 
and 90.9 octane number for regular, ac- 
cording to the latest monthly survey com- 
piled by Ethyl Corp. 

The premium average was 0.1 octane 
number higher than August and 1.2 octane 
numbers above a year ago. The regular 
average was unchanged from August but 
0.8 octane number higher than a year ago. 

Average tetraethyl lead contents in Sep- 
tember were 2.59 ml per gallon of premium 
gasoline and 2.24 ml per gallon of regular 
gasoline. 


Navy Unveils Portable Plant 


Navy Department has removed secrecy 
wraps on a complete oil refinery that can 
be transported by air and placed in opera- 
tion in less than two days. 

The refinery is “one of the more inter- 
esting and sensational projects” being de- 
veloped by the Bureau of Yards and 
Docks, the Navy admits in an exclusive 
article in the International Oilman. ; 

The portable refinery can be dismantled 
into six basic components, carried by air- 
craft or other conventional transportation 
equipment. It has an aggregated weight 
of only 50 tons, and comes in components 
easily handled by ordinary oil field trucks. 

Built by The Lummus Co., New York, 
the refinery’s performance over a four-year 
period has exceeded requirements substan- 
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Glitsch 
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Regardless of your requirements, Glitsch “Truss-Type’’® Trays will save 
time and money for you in the long run. Inspection and maintenance 
operations are simplified because the tray sections are easily removed 
without disturbing the supporting members. Glitsch trays are designed 
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with as few parts as practicable, and each assembly is standardized as 
far as possible, to reduce fabricating costs and installation time, and to 
simplify furnishing replacement parts. Glitsch trays allow the use of light- 
weight alloys, yet provide the maximum strength and rigidity for the tray 
sections. The “Truss-Type’® design also allows a wider distribution of 
available materials when critical corrosion-resistant alloys are required 
throughout an entire vessel. 

Glitsch trays can be adapted to any process requirement, any flow 
type, vessel size, and layout, without sacrificing any features of installation 
or removability. Trays can be furnished with virtually any type of down- 
comers, weirs, wells, and cap and riser assemblies. 

If you would like to verify how Glitsch “Truss-Type’’® Trays can 
save time and money on your own projects, ask our nearest representative 
for a copy of our Catalogs No. 150 and 156, or write to Fritz W. Glitsch & 
Sons, Inc., P.O. Box 6227, Dallas, Tex. There is no obligation, of course. 
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tially, according to the authors, M. C. 
Lorenz and R. F. Berger. It is a simple 
topping plant of compact construction, de- 
signed to process 1000 barrels of crude 
oil daily. 

The unit was intended to produce 11,- 
500 gallons of motor-grade gasoline, 6300 
gallons of aviation jet fuel, 7854 gallons 
of diesel fuel and 22,974 gallons of resid- 
uals for fuel and runway paving purposes. 

Performance tests have included com- 
mercial runs lasting for over a year in 
which the refinery exceeded designed ca- 
pacity by as much as 60 percent with the 
products being acceptable market grades, 
the authors reported. 


Ethyl Gives 19 Scholarships 


The award of 19 graduate research fel- 
lowships and five undergraduate scholar- 
ships at 24 leading colleges and universities 
have been announced by Ethy! Corp. Total 
value of Ethyl’s fellowship-scholarship 
grants is $50,000. The company scholar- 
ships, designed to supplement the student’s 
own resources, pay up to $800 at tax-sup- 
ported institutions and up to $1,200 at 
private institutions. Most of the fellowships 
carry an additional $1500 for living ex- 
penses plus an allowance for tuition and 
fees. In addition, the university department 
concerned receives $500 for expenses in 
connection with the fellow’s research work. 

The newest awards mark the 2Ist con- 
secutive year that Ethyl Corporation has 
provided graduate research fellowships. 








NATIONAL IRANIAN OIL COMPANY 


179 FRANCE AVENUE 
TEHRAN, IRAN 





lst September, 1957 


The National Iranian Oil Company hereby 
informs all interested persons and Companies 
that, in accordance with the provisions of the 
Iranian Petroleum Act of July 31st, 1957, any 
inquiries, requests for information, or propos- 


als of any nature whatsoever in connection 


with the performance of petroleum operations 


in Iran must be addressed direct to: 
The Chairman of the Board of Directors, 


NATIONAL IRANIAN OIL COMPANY, 
Avenue France, 


Tehran, Iran 


Any communication made through other 


channels shall have no effect. 
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— Changing Times — 


Russian Academy of Science claims to 
have transformed gasoline into a solid. 
Report states gasoline bricks are produced 
by mixing normal-octane gasoline with 
plastic compounds in special equipment, 
then solidifying mixture under heat and 
pressure. Bricks are reportedly heat and 
water resistant. 


Great Northern Oil’s Pine Bend, Minn., 
refinery is back on stream following boiler 
explosion and small fire. Fire was con- 
fined to 200-300 barrels of heavy fuel 
which escaped from storage tank when fly- 
ing section of boiler damaged nozzle on 
tank. Oil was ignited by hot bricks from 
boiler superstructure. 


Shell Petroleum, Ltd., and affiliated 
Showa Oil, Ltd., will purchase 25 percent 
interest in new petrochemical plant to be 
built in Tokyo by Mitsubishi Yuka. In turn, 
Mitsubishi will purchase 25 percent interest 
in Showa’s Yokkaichi refinery now under 
construction. 


Esso Standard will start using aluminum 
cans for motor fuel. System for reclaiming 
cans after use has been devised to pro- 
duce differential betwen aluminum and 
conventional tin-plated steel. Special can- 
crushing device permits service station op- 
erators to take advantage of aluminum’s 
high scrap value. 


Justice Department has quietly launched 
investigation of Arabian American Oil Co. 
to determine whether joint ownership and 
operating policies have resulted “in un- 
reasonably restraining the foreign com- 
merce of the U. S. in violation of the 
antitrust laws.” 


AEC and Phillips Petroleum have signed 
contract for sale of uranium concentrates 
to the Commission. Contract will result in 
construction and operation by Phillips of a 
new 1725 ton-per-day uranium processing 
mill in McKinley County, N. M. 


A changeover from spark ignition en- 
gines to compression ignition engines for 
coming Army vehicles has been recom- 
mended by U. S. Army Board. Adoption 
would mean one less market for 
gasoline. 


giant 


Average American family spent $154 
for gasoline and motor oil in 1956... 
Turkish Petroleum Co. is trying te make 
deal with ther oil company to provide 
it with more foreign exchange . . . report 
on 1956 lube oil and grease consumption 
by state is under way by APIi—report will 
be first since 1951 . . . Esso Research and 
Engineering has opened a new office in 
The Hague, Netherlands .. . Toa Oil Co., 
Japan, is producing enough high-octane 
gasoline in its new refinery to meet the 
entire d tic J d d 
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Electronic Control SAVES THOUSANDS OF DOLLARS even before start-up 


Here is how: The installation of ‘American-Microsen’ Electronic Controls elimi- 
nated the need for a new control house when a new platformer unit was erected 
at the Pontiac Refining Corporation in Corpus Christi, Texas. 


The existing control house (shown above) is far from the site of the new unit. 
Transmission distances up to 800 feet were involved—distances too great for con- 
ventional process instrumentation. But ‘American-Microsen’ Electronic Instru- 
ments are completely unaffected by distances up to 30 miles. Accurate dc signals 
are transmitted over simple 2-wire circuits with split-second speed. Consequently, 
Pontiac found it both practicable and economical to install the new platformer 
instrument panel right in the existing control house. 


In addition, transistors, printed circuits and miniaturized components provide 
the ultimate in reliability, service life and space-saving simplicity. These are but 
a few of many reasons why ‘American-Microsen’ — the all-electronic system that 
uses only three units—is widely preferred for measurement, transmission and 
control. Write for literature and ask that a sales engineer from our nearby district 
office call and explain fully. No obligation, of course. 


MANNING, MAXWELL & MOORE, INC. 


MAXWELL 


[Ml 
TRADE MARK | MAKERS OF ‘AMERICAN-MICROSEN’ ELECTRONIC INSTRUMENTS FOR MEASUREMENT, TRANSMISSION AND CONTROL 


* et eae F 


INDUSTRIAL CONTROLS DIVISION - STRATFORD, CONNECTICUT 


MANNING 
‘Ni JNOOW 9 
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MEETINGS CALENDAR 





Oil Progress Week. 

American Society for Quality 
Control, New England Sections, 
1ith Annual Conference, 
Stratfield Hotel, Bridgeport, Conn. 

American Institute of Chemical 
Engineers, South Texas Section, 
12th Annual Technical Meeting, 
Moody Convention Center, 
Galveston. 

National Association of Corrosion 
Engineers, Seventh Annual 
Western Regional Conference, 
U.S. Grant Hotel, San Diego. 

Western Petroleum Refiners Assn., 
Regional Technical-Industrial 
Relations Meeting, Rufus Garrett 

| Hotel, El Dorado, Ark. 

| Fourth Annual Computer Applications 
Symposium, Sponsored by 
Armour Research Geondetten, 
Hotel Sherman, Chicago. 

Natural Gasoline Association of 
America, Southern Regional, 
Washington- Youree Hotel and 
Captain Shreve Hotel, Shreve- 





port, La. 

Independent Petroleum Association 
of America, Annual Membership 
Meeting, Statler-Hilton Hotel, 
Dallas, Texas. 

Annual Meeting, National Lubricating 
Grease Institute, Edgewater 
Beach Hotel, Chicago. 

| American Nuclear Society, Second 
Winter Meeting, Henry Hudson 

| Hotel, New York 








| Society of Automotive Engineers, 
| National Fuels and Lubricants 
Meeting, Hotel Statler. Cleveland. 
Society of Automotive Engineers, 
National Fuels and Lubricants 
| Meeting, Statler Hotel, Cleveland. 
9 | Society of Rheology, Annual Meeting, 
Princeton, New Jersey. 
American Petroleum Institute 37th 
Annual Meeting, Conrad Hilton 
| and Palmer House, Chicago. 
National Association of Corrosion 
Engineers, Northeast Region Fall 
Meeting, Penn-Sheraton Hotel, 
Pittsburgh. 
| Air Pollution Conference, Armour 
esearch Foundation and 
Midwest Air Pollution Prevention 
Association, Chicago. 
| National Association of Corrosion 
Engineers, Miami Section, Key 
| Biscayne Hotel, Key Biscayne, Fla. 
2 | Natural Gasoline Association of 
America, Panhandle Plains 
| Regional Meeting, Herring Hotel, 
Amarillo. 





D 
1- é American Society of Mechanical 
Engineers Annual Meeting 
Statler Hotel, New York. 
2 | American Society of Mechanical 
| Engineers, Annual Meeting, 
Hotel Statler, New York. 
8-11 American Institute of Chemical 
Engineers Annual Meeting 
Conrad Hilton Hotel, Chicago. 


3— 4 | Instrument Society of America 

National Conference on Progress 
| and Trends in Chemical and 
Petroleum Instrumentation, 
Wilmington, Delaware. 

10-14 | American Society for Testing 
Materials, Committee Week, 
Hotel Statler, St. Louis, Mo. 
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FOR CORROSIVE OR 
COSTLY FLUIDS OR GASES 
GET THE FACTS ON 


... acids, alkalis, 
solvents, toxics, 
food products 
up to 600°F. 


JOHN CRANE’S line of Chemlon Packing offers an unlimited 
selection of types, shapes and sizes for practically every serv- 
ice requirement: 


..... types best suited for valves and automatic regulators. 


..... for high or low-speed centrifugal, rotary or reciprocat- 
ing pumps. 


..... for agitators and mixers. 
Here in one bulletin is illustrated and described industry’s 
most complete line of chemically inert packings. You’ll save 


time, trouble and expense on fluid or gas handling problems 
by requesting Bulletin P-325. 


Crane Packing Company, 6420 Oakton Street, Morton Grove, 
Illinois (Chicago Suburb) « In Canada: Crane Packing Co., Ltd., Hamilton, Ont. 


MECHANICAL PACKINGS SHAFT SEALS TEFLON PRODUCTS LAPPING MACHINES THREAD COMPOUNDS 


CRANE PACKING COMPANY 


For more data on advertised products, use Readers’ Service Cards, last page. 





Reviewing New 


Books... 





“A Guide to the Literature of 
Chemistry” 

No chemist can possibly know all of 
chemistry, but he can know how and 
where to look for chemical information. 
This book is an effective key to the vast 
chemical literature. It is the second edi- 
tion, and is brought up to date to keep 
pace with the rapid growth of chemical 
literature in recent years. 

The authors analyze various kinds of 
sources of chemical information; describe 
and classify important journals, books, and 
other publications; give ways of keeping 
up-to-date on various sources; and discuss 
libraries and indexes in relation to litera- 
ture searches. 

(John Wiley & Sons, Inc., 440 Fourth 
Ave., New York 16, N. Y., 397 pages, 
$9.50. For sale by Gulf Publishing Co., 
P. O. 2608, Houston 1, Texas, U.S.A.). 


“Tentative Methods of Measuring 
Evaporation Loss from Petroleum 
Tanks and Transportation 
Equipment” 

This bulletin is designed to unify the 
methods and practices employed to meas- 
ure evaporation losses from tanks and 
transportation equipment. Known as API 
Bulletin 2512, it was prepared by the 
Institute’s Evaporation Loss Committee, 
under the chairmanship of J. H. McClin- 
tock, of Esso Standard Oil Co., New York. 

McClintock said Part I of the bulletin 
discusses the basic procedures in measuring 
evaporation losses, and offers general guid- 


SCREW ENGINES 


ance for selecting methods for the deter- 
mination of losses from tanks and transpor- 
tation equipment under specific conditions 
of service. Part II provides detailed de- 
scriptions of eight methods. 

(American Petroleum Institute, 50 West 
50th St., New York 20, N. Y. $2.00). 


OTS Sales Up 

Scientific organizations and_ industrial 
firms last fiscal year purchased 240,240 
copies of Government technical research 
reports through the Office of Technical 
Services, U. S. Department of Commerce, 
according to John C. Green, OTS Direc- 
tor. This is an increase of 58,131 copies 
over the fiscal 1956 total, or approximately 
a 33 percent increase. 

OTS is the agency set up by law to col- 
lect reports of research from the Army, 
Navy, Air Force, Atomic Energy Commis- 
sion, and other agencies, reproduce them, 
and sell them to science and industry at 
the cost of reproduction and handling. 

As reports are released to OTS by other 
agencies, OTS announces their availability 
through press releases to the business and 
trade press and through its two monthly 
publications, “U. S. Government Research 
Reports,” which abstracts about 300 re- 
ports each month, and “Technical Reports 
Newsletter.””’ These subscription publica- 
tions are handled by the Superintendent of 
Documents, U. S. Government Printing 
Office, Washington 25, D. C. Subscription 
to the USGRR is $6 a year, and to “Tech- 
nical Reports Newsletter’ $1 a year. 





for oil-free handling of air and many other gases. Flow 
rates range from 350 to 15,900 cfm. Pressures up to 155 psia. 


ene 
CO) 


Typical double-stage installation. 





“Quantitative Organic Analysis” 

Several features characterize the volume. 
The authors give a detailed theoretical 
treatment of a specific method (oximation 
of carbonyl compounds), and supply a 
comprehensive up-to-date discussion of 
theory and scope of nonaqueous acid-base 
titrations. The book contains discussions 
of ion exchange methods in organic analy- 
sis, kinetic methods, and principles and 
examples of spectrophotometric methods, 
especially ultraviolet and infrared. The 
authors also give principles and examples 
of gas chromatography and other separa- 
tion methods, and cover polarography as 
applied to organic analysis. 

The chapter headings include: details 
of a method; acid-base titrations in non- 
aqueous solvents; indirect acid-base meth- 
ods; oxidative and reductive methods; 
monometric methods; metal ion com- 
plexes; elemental analysis; kinetics in 
analysis; spectrophotometric methods; 
separations; physical and polarographic 
methods; solving new analytical problems; 
and laboratory procedures. 

(John Wiley & Sons, 440 Fourth Ave., 
New York 16, N. Y., 303 pages, $6.50.) 


Applications of X-Ray Analysis 

Proceedings of the Sixth Annual Con- 
ference on Industrial Applications of X- 
Ray Analysis held by the Denver Research 
Institute, University of Denver 7, 8, 9 
August 1957 are in the editing phase. The 
paper-backed volume containing about 
thirty papers on X-ray diffraction, spectrog- 
raphy, and instrumentation will be avail- 
able about mid-November. 

(Dr. W. M. Mueller, Denver Research 
Institute, University of Denver, Denver 10, 
Colorado. $4.50). 
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STERKRADE AKTIENGESELLSCHAFT . 


REPRESENTATIVES: 


STERKRADE WORKS .- 


GERMANY 


THE FORAM CORPORATION 
15 MOORE STREET, NEW YORK 4, N.Y. Telephone: Whitehall 3-82 41 
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Du Pont FOA-2 provides advantages to 
refiners as well as to their customers 


The versatility of DuPont Fuel Oil Additive No. 2 (FOA-2) provides 


refiners with processing flexibility as well as sales features for their 


“BRIEF CASE’ PRESENTATION 
WELL RECEIVED BY PETROLEUM 
INDUSTRY AND ITS CUSTOMERS 


The “Brief Case for Business” presenta- 
tion was announced in a NEWS ad last 
January. Since then 500 kits have been 
put to use, and they are expected to 
play an important role in this year’s Oil 
Progress Week. Developed by the 
DuPont Petroleum Chemicals Divi- 
sion, the “Brief Case” tells an oil indus- 
try public relations story in much the 
same way as the popular “Magic Bar- 
rel” has been doing so successfully for 
nearly five years. 

The “Brief Case” presentation, intro- 
duced last January Ist, is sponsored by 
the Oil Information Committee of the 
API. It tells in a highly dramatic way 
the importance to the American econo- 
my of oil products and of products 
made from oil. According to OIC esti- 
mates, over 1,000 presentations will 
have been made by November 1 — to 
club, school and civic groups through- 
out the country. 


Small and low cost 

Exhibits in the kit were carefully se- 
lected to tell a forceful story. The kit 
fits compactly into a lightweight, easy- 
to-carry brief case and costs only $50 
complete. If you are not already using 
the brief case kit, or would like addi- 
tional kits, any of our DuPont Petro- 
leum Chemicals Division representa- 
tives will be glad to help you obtain 
them. 


ADVERTISEMENT—Prepared for the Petroleum Chemicals Division of E. 1. du Pont de Nemours & Company (Inc.) 





customers. Here's how .. . 
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POWER PLANTS can help insure continuous flow of elec- 
tricity by protecting their fuel oil against sludge for- 
mation through the use of Du Pont Fuel Oil Additive No. 2. 


FOA-2 makes it possible to blend cata- 
lytic-cracked stocks with straight-run 
products and still maintain good stor- 
age stability and performance. Because 
of this, refiners can adjust their inven- 
tories of heating and diesel fuels to 
meet varying seasonal demands. And 
the storage stability of a catalytic- 
cracked stock by itself can be increased 
by the addition of FOA-2. 

The additive also helps to upgrade 
stocks to increase the yield of domestic 
heating oils, and release straight-run 
stocks for charging stock. 


Protects wide range of products 


The stabilizing and dispersant action 
of DuPont FOA-2 is highly effective 
across the whole range of distillate fuel 
oils. This means that the same additive 
that retards and disperses sludge for- 
mations in home heating oils can be 





used to help prevent injector-sticking 
and filter-clogging in all types of diesel 
fuel — for truck, tractor, marine, indus 
trial, and railway locomotive engines. 

With this extremely broad range of 
usefulness, many refiners are able to 
realize substantial savings in their over- 
all manufacturing and distribution op- 
erations through the use of this single 
additive. 


Benefits residuals, too 


Because of the nature of the product, 
sludge problems with residual fuels can 
be particularly troublesome. Many of 
the problems can be readily solved by 
periodic treatment of the system with 
FOA-2. But it’s even easier to prevent 
them and eliminate many costly tank- 
cleaning operations by simply adding a 
small amount of FOA-2 to the residual 
fuel before it goes into the storage tank. 


OVER 
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FOA-2 Advantages 


Many residual fuel users, both large 
and small, have already found that 
FOA-2 will keep their fuel storage and 
supply systems clean and their burners 
operating smoothly. Thus, substantial 
savings are made by eliminating costly 
downtime for cleaning. 


For detailed information 


To help you bene- 

fit fully from FOA-2 

in all these applica- 

tions, we will be 

glad to send you a 

comprehensive 24- 

page book about it. 

All the basic in- 

formation you will 

need is included in 

this book—composition and properties, 

use concentrations, handling and addi- 

tion methods, performance testing, and 

a discussion of the benefits of FOA-2 
in all its applications. 








Many refiners find 
pre-mixed additives 
more convenient 


A new combination “package” of 
DuPont Fuel Oil Additive No. 2 pre- 
mixed with DuPont Metal Deactivator 
has been offered to refiners during re- 
cent months. 

We've heard many favorable com- 
ments on this new combination from 
refiners who have tried it. It has proved 
a convenience to be able to add a single 
additive with combined properties that 
guard against practically all the major 
chemical causes of heating oil and 
diesel fuel troubles, specifically sludge 
and gel accumulations. 


The new combination is available to 
you in drums in two different concen- 
trations .. . FOA-208 —92% FOA-2, 
8% DMD; and FOA-212—88% FOA-2 
and 12% DMD. 


OVER 
A-5245 








You ought to know... 


JOHN D. ROGERS is supervisor of the 
jet and aviation fuels research group at 
the DuPont Petroleum Laboratory, 
Carney’s Point, New Jersey. In this ca- 
pacity he serves as an aircraft engineer- 
ing consultant, working closely with 
the engine manufacturers and Navy 
and Air Force test centers on evalua- 
tion of fuel performance in the latest 
aircraft. And his staff at the laboratory 
analyzes trends in military require- 
ments and related commercial devel- 
opments to help refiners meet present 
and future demands for aviation petro- 
leum products. 


His broad experience has ideally 
equipped him to provide refiners with 
competent aid in these fields. 

He joined the DuPont Company in 
1951 as a senior engineer at the Petro- 
leum Laboratory. He did engine and 
combustion research on fuels, and 
worked with refiners on automotive 
performance studies until 1954. Before 
coming to DuPont, he did develop- 
ment work on rocket and jet aviation 
fuels for a major oil company. During 
World War II, he was with an aeronau- 
tical corporation as combustion analyst 
and design engineer on B-29 engines. 

Mr. Rogers received his B.S. degree 
in mechanical engineering at the Uni- 
versity of Delaware. Later he was an 
instructor at Yale University, special- 
izing in internal combustion engines. 
He has also a master’s degree from 
Stevens Institute of Technology, and 
did advanced study of thermodynamics 
and fluid mechanics at the University 
of California in Berkeley. 

He is a member of the Institute of 
Aeronautical Sciences, American Rock- 
et Society and the Society of Automo- 
tive Engineers. He is active on the 
Aviation Fuels Technical Committee of 
the ASTM and the Aviation Fuels Di- 
vision of the Coordinating Research 
Council. 











LITERATURE AVAILABLE 











Here is a partial listing of the many 
bulletins, reports, booklets, technical 
papers, and other aids available to you 
through any of the DuPont Petroleum 
Chemicals Division offices: 

DuPont FOA-2—A comprehensive 24- 
page book containing all the basic 
information you will need to have 
about Du Pont Fuel Oil Additive No. 
2 for its application in heating, diesel 
and residual fuels. Fully illustrated 
with photographs, charts and dia- 
grams A-4966 

New Du Pont Dry-dye Eduction Probe 
and No-dust Drumhead—A folder 
describing and illustrating the revo- 
lutionary new dry-dye eduction de- 
vices, which make gasoline dyeing a 
cleaner, faster, and more efficient 
operation A-2903 

DuPont Petroleum Dyes — Includes 
data on chemical composition and 
physical properties of the complete 
line of DuPont Petroleum Dyes. Al- 
so spectrophotometer curves, rate of 
solution tables, military specifica- 
tions, addition methods and han- 
dling recommendations A-2723 

Sales Promotional Aids for Dealer 
Meetings—Describes the many 





DuPont aids available for dealer 
meetings. A handy check list for any- 
one planning dealer meeting pro- 
grams A-98 
You can order by number from 
the nearest office listed below. 


SALES OFFICES 


RAndolph 6-8630 
SUperior 1-1363 


Chicago 3—8 So. Michigan Ave. 
Cleveland 15—25 Prospect Ave. 


Denver 2—Petroleum Club Building, 
16th & Broadway 


Houston 2 
705 Bank of Commerce Bidg. CApitol 5-1151 


Los Angeles 17—612 So. Flower St. .MAdison 5-1691 
New York 20— 

1270 Ave. of the Americas COlumbus 5-2342 
Philadelphia 2—3 Penn Center Plaza. LOcust 8-3531 
Pittsburgh 22—1 Gateway Center ATlantic 1-2933 
San Francisco 4—111 Sutter St. EXbrook 2-6230 
Seattle 3—4003 Aurora Ave. MElrose 6977 
Tulsa 1—1811 So. Baltimore Ave. LUther 5-5578 
In Canada—Du Pont Company of Canada (1956) Lim- 


ited, Petroleum Chemicals, 85 Eglinton Ave. East, 
Toronto 12—Ontario HUdson 1-6461 
In Other Countries—Organic Chemicals Department, 
Export Division, 7447 Nemours Bidg., Wilmington 
98, Del., Olympia 4-5121, Ext. 2962. 


AComa 2-2347 
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Better Things for Better Living 
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What's Happening 





A. Voorhies, Jr., Laboratories’ direc- 
tor for Esso Research Laboratories, Baton 
Rouge, has announced ‘Drs. C. 

ridge, Leo Broussard and H. M. Tenney 
as the new associates in the “Ladder of 
Technical Staff Progression” recently 
adopted for advancement and recognition 
of professional personnel whosé primary 
interests and talents are along technical 
lines. 

Previously, Dr. Clark Adams was named 
“research associate” and Kenneth Draeg- 
er “engineering associate” in the plan also 
in use by Esso Research and Engineering 
Co., Linden, N. J 


Robert J. Carter, district manager of 
Stone & Webster Engineering Corp., Hous- 
ton, has been named a special assistant 
to the managing director of E. B. Badger 
& Sons Ltd., London, a subsidiary of 
Stone & Webster in Great Britain. In 
1949 and 1950 Carter was associated in 
the process and design engineering for 
the British Petroleum Chemicals project 
at Grangemouth, Scotland. 


Born in St. Louis, Mo., in 1900, Carter 
graduated from Washington University in 
St. Louis with a B.S. degree in mechani- 
cal engineering in 1924. 

He joined Stone & Webster Engineer- 
ing Corp. in 1939 as an engineer in Bos- 
ton and worked on petroleum, chemical 
and gas construction projects in the Unit- 
ed States. 

On his return from Britain in 1950, 
Carter was named district manager in 
Houston. 


John S. Wintringham has been named 
to the newly created position of senior 
research advisor at the 
Ethyl Corp. research 
laboratories in De- 
troit. Wintringham 
will be responsible for 
technical coordination 
and liaison with the 
petroleum industry. 

In his new capac- 
ity, Wintringham as- 
sumes many of the 
former responsibilities 
of J. B. MacCauley, 
who has resigned to 
serve, in Washington, 
as deputy assistant 
secretary of defense 
for research and engineering. 

Wintringham joined Ethyl in 1930 fol- 
lowing graduation from Harvard Univer- 
sity and has held key supervisory and 
engineering positions in the company’s 
research organization. 


Wintringham 


Stanley L. Krugman has been appoint- 
ed vice-president of Jacobs Engineering 
Co., Pasadena, Calif. Krugman, formerly 
chief engineer is in charge of process 
and plant design for the chemical and 
petrochemical industries. 
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Among Men in the Industry 


Texaco's Eastman, Eischens 


To Receive 1958 ACS 


Robert P. Eischens 


For the first time in the history of its 
annual awards, the American Chemical 
Society has honored two scientists in a 
single industrial research organization. The 
ACS Award in Industrial and Engineer- 
ing Chemistry went to duBois Eastman, 
director of Texaco’s Montebello, Calif., 
Laboratories. 


The Precision Scientific Co. award in 
Petroleum Chemistry went to Robert P. 
Eischens of the Physical Research depart- 
ment, Texaco Research Center, Beacon, 
N. Y 

Presentation of the awards will be 
made at the 1958 Spring national meeting 
of the ACS in San Francisco. 


Eastman, 51, has been responsible for 
the development of a new method for 
manufacturing hydrogen which has found 
worldwide application. The Texaco Syn- 
thesis Gas Generation process, has been, 
or is being, installed under license in 25 
chemicals plants in North and South 
America, Europe, and Asia. 


Eastman was chairman of the Techni- 
cal Advisory committee of the Neches 
Butane Products Co. during World War 
II. This emergency enterprise built and 
operated for the government one of the 
country’s key synthetic rubber plants near 
Port Neches, Texas. 

Since his wartime assignment, Eastman 
has headed Texaco’s synthesis processes 
research at Montebello, Calif. He has been 
with the company since he graduated 


Awards 


duBois Eastman 


from the University of California in 1928. 
He is a native of Berkeley, Calif. 

Dr. Ejischens, 37, has published new 
basic information on an old scientific mys- 
tery—catalysis. This natural phenomenon 
has long been known, and used. But sci- 
ence hasn’t discovered exactly how it 
works. 

Dr. Eischens’ studies have revealed 
some aspects of the behaviour of chemi- 
cal molecules during catalysis, and his 
work has been widely recognized. In 1956 
a leading German scientific group, the 
Bunsen Society, invited him to address 
one of its sessions. 

Dr. Eischens started his catalysis re- 
search as a granduate student at North- 
western University where he was awarded 
a Ph.D. degree in chemistry in 1948. He 
has been with Texaco since that time. He 
is a native of Glenmore Township, N. D. 





T. J. Loughridge has been promoted 
to senior supervising engineer, G. H. Fer- 
guson, Jr., to supervising engineer, and 
R. E.° Burns, to senior mechanical engi- 
neer in engineering division, and R, S. 
Manne, to senior research chemical engi- 
neer in Research and Development divi- 
sion at Humble Oil & Refining Co.’s Bay- 
town, Texas, refinery. 

Loughridge is in charge of the electri- 
cal engineering and general drafting sec- 
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CORROSION RESISTANT 
HEAT RESISTANT tion in Engineering Design department, 


and Ferguson is responsible for a group of 
engineers and inspectors who provide en- 
gineering guidance and inspection services 


at the Butyl and Butadiene plants. Burns 
handles engineering problems relating to 
the maintenance of refinery storage facili- 
LB ties and the use and application of pro- 

















tective coatings. Manne is engaged in 
research on improving motor fuels. 

Loughridge and Ferguson hold B.S. 
degrees from Texas A & M in electrical 
and mechanical engineering, respectively; 
Burns a B.S. degree in mechanical engi- 
neering from Texas University; and 
Manne, a B.S. degree from Yale and an 
M.S. degree from Vanderbilt, in chemical 
engineering. 


Ky * 


J. D. Barrington has resigned as presi- 
dent and managing director of Polymer 
Corp., Ltd., and E. R. Rowzee has suc- 
ceeded him. 

Barrington has resigned in order to ac- 
cept the position of president and manag- 
ing director of Ventures Ltd., but he will 
continue to be a member of the board of 
directors of Polymer. 

Rowzee has been vice president and 
manager of Polymer since 1951. A grad- 
uate of MIT in chemical engineering, he 
has been associated with Polymer since 
1942. He was one of the pioneers in the 
development of synthetic rubber on this 
continent. He moved to Canada on loan 
to Polymer and has since become a Cana- 
dian citizen. It was also announced that 
L. D. Dougan has been appointed vice 
president—operations. Dougan has been 
with Polymer since September, 1944. Since 
that time he has been director of produc- 
tion, assistant manager and since 1951, 
has been plant manager with direct re- 
sponsibility for production, industrial re- 
lations, engineering and the technical di- 
visions. He is a graduate of the University 
of Toronto with a degree in chemical en- 
gineering. 


R. C. Faulkner, general manager of the 
Gulf Oil Co.’s Port Arthur, Texas, refin- 
ery will be transferred to the general office 
in Pittsburgh to head the mechanical de- 
sign and construction activity of the Pitts- 
burgh Engineering division of the Manu- 
facturing department. 

It was also announced that J. O. Timms, 
general manager of the Philadelphia re- 


» mm can’t buy Better Tube Supports ... DURALOY Tube 
Supports are alloyed to meet individual corrosion and heat finery, will be transferred to Port Arthur 
requirements. They are alloyed by experienced metallurgists and as general manager, succeeding Faulkner. 


oh agi r T. A. Dietz, manager—engineering at the 
melted and east by experienc ed high-alloy foundrymen, both groups Philadelphia refinery, will be promoted to 
with experience going back some thirty years. Castings are general manager, succeeding Timms. 
carefully tested in our own laboratories which are completely D. E. Hart, general manager of the com- 
equipped for metallurgical, chemical and physical testing. pany’s Toledo refinery, will be transferred 
to the Port Arthur refinery as manager— 
Many refineries have been DURALOY customers for years. operations. A, A. Niehenke, general man- 


Pera? ‘ ms - ager of the Cincinnati refinery, will be 
Many refineries insist upon DURALOY castings. Whether it’s pa eRe to the Toledo ser vend as gen- 


straight production or engineering plus production, we are equipped eral manager, succeeding Hart. T. F. 
to do the job. For more information, send for Bulletin No. 3150-G. Hogan, manager—operations at Port Ar- 
thur, will be transferred to the Cincinnati 
refinery as general manager, succeeding 
Niehenke. H. M. Vaughan, manager—en- 


gineering at Port Arthur, will be trans- 
ow ferred to the Philadelphia refinery in the 

: same capacity, succeeding Dietz. 
OFFICE AND PLANT: Scottdale, Pa. Also R. S. Justiss, director—mechanical 
EASTERN OFFICE: 12 East 41st Street, New York 17, N. Y. design, Pittsburgh Engineering division of 
ATLANTA OFFICE: 76—4th Street. N.W. the Manufacturing department, will be 


CHICAGO OFFICE: 332 South Michigan Avenue cine, amma Maen me 


DETROIT OFFICE: 23906 Woodward Avenue, Pleasant Ridge, Mich. Miller, director—process engineering at 
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This De Laval turbine-driven main air blower handles 
83,000 cfm at 47.4 psia in the UOP Fluid Catalytic 
Cracking Unit at the Ashland Oil & Refining Company 
plant in Ashland, Kentucky. Built by Procon, Incorpo- 
rated, the cat cracking unit processes 22,000 barrels 
per day. 

The compressor is driven by a 10,200 hp De Laval 
extraction turbine designed for 440 psi, operating at 
700F with 114” hg. vacuum. It extracts 150,000 pounds 
per hour at 155 psig. 

As proof of the dependability of De Laval design and 
manufacture, another De Laval turbine-driven main air 
blower, which will deliver 110,000 cfm, is on order for 
a new UOP Fluid Catalytic Cracking Unit. The proc- 
essing unit is currently being constructed for a leading 
Midwest refinery. 


Available for every refinery process 


Whether you need to handle light or heavy gases at 
high or low pressures in catalytic cracking, reforming, 
alkylation, coking or any similar service, it pays to 
look to De Laval. Rugged De Laval centrifugal com- 
pressors perform dependably in heavy-duty continuous 
operation. De Laval has more than 40 years of expe- 
rience in solving gas compression problems. 


Send for De Laval Bulletin 0504. 


Centrifugal Compressors 


DE LAVAL STEAM TURBINE COMPANY 
811 Nottingham Way, Trenton 2, New Jersey 











Whatever your Coc 


P umping Problems — Port Arthur, will be assigned to the Proc- 


ess Design division in Pittsburgh, and 
B. A. Kreiter of the Process Design divi- 
sion in Pittsburgh, will be transferred to 
Port Arthur as director—process engineer- 
ing, succeeding Miller. 





John F. Brennan and Robert T. 
| Lawson, formerly chief engineers of the 
| New York and San Francisco offices of 
aoe Dames & Moore, respectively, and War- 

opabantts ren D. Curtis, former engineer-in-charge 

PROC ESS . or of the Salt Lake City office of Dames & 
; Moore have been recently admitted as 


partners in the firm. 


give You rf & ~ Dr. Norman J. Lewis and James H. 


“ Senger, project specialists in the develop- 
2 ment department of Monsanto Chemical 
the right Co.’s Organic Chemicals division at St 
Louis, have been promoted to section man- 

/ : agerships in the department. 
aANnSWwWeELS ‘ : Lewis succeeds L. Edward Klein as 
4 - manager of the intermediates and explor- 
atory chemicals section. Senger succeeds 
Dr. David T. Mowry as manager of the 
fine chemicals section. Klein and Mowry 
recently were appointed assistant direc- 

tors of the department. 

Senger received his B.S. degree in 
chemical engineering from Iowa State 
University in 1948 and his M.S. degree 
in business administration from Harvard 
Business School in 1951. He joined Mon- 
santo in 1951 and has been a member 
of the development department since 
1953. 

' Lewis joined Monsanto in 1951 and 
[ 4 transferred from research to the devel- 
— " ‘ ‘ opment department in 1955. He attended 

PACIFIC'S skillful mechani- ha the University of Florida where he re- 
cal and hydraulic design. aa ceived his B.S. degree in 1947 and his 
MATERIALS , hig Ph.D. degree in 1951, both in chemistry 

Top-quality materials of con- . . 

struction for the service condi- W. E. Blankenstein has joined the 

tions involved. technical staff of Esso Research Labora- 

: : tories, Baton Rouge, La. Other new mem- 
WORKMANSHIP : bers include R. J. Fox, D. E. Gensheimer, 
Precision workmanship by J. A. Johnson, H. E. Merrill, R. L. Ray, 
PACIFIC'S skilled craftsmen. YR Donald Schwartz, and H. E. Stanley, 
Included in the characteristics ie chemists; R. G. Beecher, E. N. Cart, R 
of all PACIFIC process pumps o L. Dobson, G. D. Fisher, W. Se Hatcher, 


the el f 1 and K. H. Moritz, chemical engineers. 
are the elements of unequalled The Laboratories also has announced 


quality that have made them % — R. L. Hurley as its first full-time public 
preferred in petroleum refine- . relations staffman. 

ries, natural gasoline plants 
and petrochemical installa- 
tions throughout the world. 
For the pumping requirements 








L. Edward Klein and Dr. David T. 
Mowry, have been appointed assistant 


f . lant-Th directors in the development department 
OF YOur process prant— 1 he of Monsanto Chemical Co.’s Organic 


name to remember is PACIFIC. Chemicals division in St. Louis. Both 


Write for Bulletins, describing Reet: . Klein and Mowry move up from section 
and illustrating PACIFIC pro- er ’ managerships within the department. 
cess pumps. ne Klein has been in charge of development 

> an oe, = work on intermediates and exploratory 
| F rv . chemicals since 1952 while Mowry has 
ioe been responsible for fine chemicals de- 
velopment since 1955. 

Klein joined the department as a proj- 
ect specialist after receiving an M.S. de- 
gree in chemical engineering from Cali- 
fornia Institute of Technology in 1947. He 
received his B.S. degree from Lehigh Uni- 
versity in 1942 and served one year with 


Atlas Powder Co. prior to three years of 

PACIFIC PUMPS INC. military service 
Mowry joined Monsanto’s central re- 
HUNTINGTON PARK, CALIFORNIA search laboratory at Dayton, Ohio, in 
Offices in All Principal Cities 1941 and became a research group leader 
in 1944. He transferred to the former 
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B&W Insulating Firebrick 
sectionally supported wall 
construction, horizontal 
rod-type anchoring 


Can this construction cut 


Simplified design and lower material 
costs in initial construction, ease of 
installation and maintenance, reduced 
downtime and economy of operation— 
these are the benefits of this hghtweight 
insulating firebrick construction. 


Here’s what lightweight means. Com- 
pared with dense fireclay refractory 
materials that weigh from 125 to 140 
Ib per cu ft, lightweight insulating fire- 
brick weigh approximately 26 Ib per cu 
ft for B&W’s 2000 degree brick. This 
difference provides two major advan- 
tages: (1) mechanical, which largely 
affects design and construction, and 
(2) thermal, which saves in mainte- 
nance, downtime and operation. 
Savings in design 

and construction 


The use of lightweight IFB simplifies 
engineering requirements and reduces 
costs. A minimum of detailing is 
needed, since the design is engineered 
around one standard shape — a feature 
of B&W. IFB constructions. 


Material requirements are simplified, 
too. B&W IFB can be tailor-cut, drilled 
or shaped as necessary, eliminating the 
need for costly special fired shapes, and 
the delays in obtaining them. Typical 
sections, such as burner openings, ob- 
servation ports and tube supports, can 
be cut and shaped on the job in min- 
utes, using ordinary woodworking tools. 
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Substantial savings are possible in struc- 
tural steel, since insulating firebrick 
roof and wall constructions are lighter. 
In locations with soil of poor load 
bearing capacities, this lightweight may 
also result in reduced foundation costs. 
These savings, coupled with B&W’s 
engineering and service facilities avail- 
able during the design phase, mean 
lower initial costs. 


Savings in maintenance, 
downtime and operation 


Lightweight IFB offer a major thermal 
benefit—they store and conduct less 
heat. Heavy refractories retain heat; in 
the event of forced shutdown, they can 
cause burn-out of expensive alloy tubes, 
where used. The low quantity of heat 
stored by B&W IFB can be quickly 
dissipated, thus protecting these ex- 
pensive tubes. 


Further, this low heat storage permits 
faster heating and cooling. This means 
quicker access to the furnace in the 
event of emergency shutdown. Your 
maintenance crew can get in the fur- 
nace sooner and get it back on stream 
faster. 


Supplied from nearby 
warehouses 
With the use of simplified IFB con- 


structions, refractory repairs can be 
quickly and easily accomplished with 
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standard shapes from a nearby ware- 
house. This eliminates costly delays in 
obtaining special shapes. 

Anchoring devices, too, are simplified. 
Since there are no expensive special 
castings in B&W IFB constructions, 
carbon steel or low alloy rods can be 
used. These are generally available from 
any local steel warehouse. 
Increased efficiency 


Generally, the lighter a firebrick the 
better an insulator it is. Since B&W 
IFB are the lightest insulating firebrick 
made, they are the most efficient in- 
sulators. Per inch of thickness, B&W 
IFB provide more insulation than any 
other refractory material. The result is 
that for walls of equivalent thickness 
less heat is lost with B&W IFB. Casing 
temperatures are lower, thus improving 
working conditions. This means in- 
creased efficiency and reduced operat- 
ing costs. 
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Men in the Industry... 


Phosphate division in 1952 as manager of 
chemical development and moved to the 
Organic Chemicals division’s development 
department in 1954. Born and raised in 
Korea, he received a Ph.D. degree in 
— from Ohio State University in 
1941. 


Dr. W. E. Hanford, formerly vice presi- 
dent of The M. W. Kellogg Co., has been 
appointed assistant to the president for 
research and development of Olin Mathie- 
son Chemical Corp. Hanford will be lo- 
cated in New York. 


Clinton C. Steward, widely known oil 
refining engineer, has been named aassist- 
ant manager in charge of engineering and 
process of the Petro-Chemical division of 
Holmes & Narver, Inc., Ls Angeles engi- 
neers and constructors. 


Before joining Holmes & Narver, Stew- 
ard served as chief engineer of The Ralph 
M. Parsons Co. Earlier he served in a sim- 
ilar capacity for the Bechtel Corp. Stew- 
ard’s previous background includes five 
years as refinery engineer for International 
Petroleum Corp., in Peru and several years 
as refinery engineer for Foster-Wheeler 
Corp. 


A graduate of Valparaiso University 
with a B.S. degree in chemical engineer- 
ing, Steward is a registered chemical en- 
gineer in California. 








The Dean Hill 


requirement 


the 


Dean Hill 
sulphur 





vertical, molten 
sulphur pump 
equipped with a 
DH vertical steam 
turbine drive. 
(Available also 
with vertical 
hollow or solid 


Like all Dean Hill products, this sulphur 
pump incorporates all of the features to 
give you years of trouble-free operation. 
Complete steam-jacketed line shaft and 
discharge column assures free flow at all 
times. Actual liquid sulphur lubricates 
bearings and shaft damping bushings. 
The Dean Hill sulphur pump is a compact, 


E. Q. Camp and J. C. Schiller have 
been promoted to assistant division heads 
in Research and Development division at 
Humble Oil & Refining Co.’s Baytown, 
Texas, refinery; S. R. Bethea, M. R. Mor- 
row, M, A. Mosesman and C, E. Zerwekh 
have been named section heads in the 
same division. 

Camp is responsible for the sections con- 
ducting research on fuels and lubricants, 
and on corrosion, and air and stream pol- 
lution abatement. Schiller is in charge of 
the sections engaged in research on petro- 
chemicals, and a group of research spe- 
cialists. 

Bethea’s section conducts research on 
lubricants and Morrow’s, on gasolines, dis- 
tillates and solvents. Mosesman’s section 
is engaged in analytical research, and Zer- 
wekh heads the new technical information 
section, including library, patent coordina- 
tion and clerical groups. 


Peeler Herget 


Winston S. Peeler, has been elected 
vice president in charge of manufacturing 
and a member of the board of directors 
of American Oil Co. Peeler, who succeeds 
the late Dr. Harold R. Snow, had served 
as general manager of manufacturing since 
last February when he moved to New 
York from Texas City. Walter T, Herget 
has been named to succeed Peeler as 
general manager of manufacturing. 

Peeler joined the company in 1934 as a 
chemical engineer in the research and de- 
velopment department in Texas City. Aft- 
er a series of promotions he became oper- 
ating superintendent at the company’s 
Texas City refinery in 1952 and was pro- 
moted to general superintendent in 1953, 
a position he held until he moved to New 
York. He was born in Dallas and grad- 
uated from Rice Institute in 1933 with a 
B.S. degree in chemical engineering. 

Herget joined American Oil’s research 
and development department at the Texas 
City refinery in 1942 and has had ex- 
perience in technical service, process de- 
sign and refining economics. In 1947 he 
became head of a newly-organized chem- 
ical department and in 1955 was named 
general superintendent of the company’s 
new Yorkton, Va., refinery. He was pro- 
moted to the position of manager of oper- 
ations in the manufacturing department 


self-contained, rigid, smooth - running in New York in 1956. 
mechanism capable of superior service at 
all times. For complete information write 


today, without obligation. 


shaft motor drive.) 


Homer H. Dedo, consultant and section 
supervisor in the Standard Oil Co. (Ohio) 
manufacturing department in Cleveland, 
for the past three years, has been as- 
signed to the newly-created post of auto- 
motive consultant, with headquarters in 
Detroit. 

Dedo will undertake technical studies 
and liaison with automotive manufactur- 
ers. His responsibilities will include keep- 
ing Sohio’s Manufacturing and Marketing 
departments informed concerning current 
and future developments and trends in the 
automotive industry, communicating with 





Pump and Turbine Engineers Since 1893 
Indianapolis 7, Indiana 


DEAN DI EUULIL PUMP COMPANY 


SALES OFFICES IN PRINCIPAL CIiTIeEes. 


272 For more data on advertised products, use Readers’ Service Cards, last page. PETROLEUM REFINER—V ol. 36, No. 10 





No more globs or skips! 


Because of non-uniform application, lining ma- Due to air turbulence and the human ele- 
terial applied by conventional spray methods ment, “‘holidays,"’ or skips, occur in lining 
often collects in swedged roiling hoop area. applications by conventional spray methods. 


Uneven linings, especially in the rolling hoop sections of steel 
drums, are eliminated by the new Rheem Centrifugal Spray Process 
of application. Compare unsatisfactory conditions, pictured above, 
with the uniform lining pictured below. 


New Rheem Centrifugal Spray Process gives you a 
completely uniform lining, drum after drum after drum! 


All surface areas of a drum automatically lined by 
the new Rheem Centrifugal Spray Process are—and 
stay—completely and uniformly coated. 
This new, fully automatic process not only elimi- 
nates globs and skips but blisters and pinholes as 
well. And Centrifugal Spraying, teamed with the 
new Rheem Vertical Baking Process, results in a 
curing job never before equaled! 
Only the new Rheem Centrifugal Spray Process 
gives you: (1) Uniform lining thickness—controlled 
to within .1 of a mil. (2) Uniform viscosity of lining 
materials with lower solvent content. (3) Uniform 
application. There’s no air turbulence because 
there’s no air used in the spray and no drum rota- 
, tion. Spray always travels the same distance to coat 
New Centrifugal Sprayer spins off a continuous cur- all surfaces. Human element eliminated. (4) Uni- In Rheem Baking Ovens, evenly heated 
tain of finely atomized lining material at a controlled, form curing—thanks to vertical, 3-stage ovens with air flows vertically through lined drums 
uniform rate. controlled air flow and temperatures. for uniform curing. 


YOU CAN RELY ON F) WORLD’S LARGEST MAKER OF STEEL SHIPPING CONTAINERS 


For full details write: 
Rheem Manufacturing Company 


1025 Lockwood Drive * Houston 20, Texas / 4901 Jefferson Highway * New Orleans 20, Louisiana 
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WRITE FOR FREE BOOKLET TO 
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| Men in the Industry... 


| manufacturers concerning Sohio studies 
relating to their products, and co-ordi- 
nating Sohio contacts with automobile and 
component manufacturers. 


Lauterbach Simpson 


| Richard E. Lauterbach has been 

| named to succeed Thomas P. Simpson, 

| vice president and director of manufac- 

| turing for General Petroleum Corp. Simp- 
son moves to New York where he will 
become general manager of manufactur- 
ing of Socony Mobil Oil Co., Inc. 

Lauterbach, manager of General Pe- 

| troleum’s Manufacturing department since 
June, 1953, joined the company as a lab- 
oratory assistant in 1936 following gradu- 
ation from the University of California 
at Los Angeles. Three years later he be- 
came a chemical engineer in the labora- 
tory department, and in 1945 was as- 
signed to the company’s Torrance refinery 
as a refinery engineer. He became as- 
sistant manager of the refinery in 1950. 

In 1952 he was appointed manager of 
General Petroleum’s refinery at Ferndale, 
Wash. Following that he was appointed 
manager of the manufacturing depart- 
ment, 

Simpson is an internationally known 
authority on petroleum research. He 
joined General Petroleum as a chemical 
engineer in 1924 and in 1935 was trans- 
ferred to Socony-Vacuum Oil Co., Inc. 
(now Socony Mobil) as chief development 
engineer for the Socony laboratories. 

He became director of the Research 
and Development department in 1947 
and was one of the developers of the 
thermofor catalytic cracking process. He 
returned to General Petroleum in 1953 
and became vice president and director of 
manufacturing in 1955. 


Morris R. Morrow has been promoted 
to section head in Research and Develop- 
ment division at Humble Oil & Refining 
Co.’s Baytown refinery. His section is en- 
gaged in research on gasolines, distillates 
and solvents. 

Morris received his B.S. degree in 1939 
and his M.S. degree in 1940, both in 
chemical engineering from the Texas Uni- 
versity. Since joining Humble’s labora- 
tories he has specialized in the field of 
motor gasolines and related fuels. He has 
been granted five U.S. patents, and has 
had three papers = in national 
journals. He is a member of Society of 
Automotive Engineers and the AIChE. 


Harry F. Poll has joined Ehrhart & 
Associates, Inc., Engineers and Construc- 
tors, Los "Angeles and San Francisco, as 
process development manager. His head- 
quarters will be in Los Angeles. 

Formerly, he was process engineering 
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of a dynamic industry 
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ghlighting the extent of engineering and construction 
es available to every phase of petroleum processing. 
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describing a cross-section of performance, accomplishment 


and over-all contribution to the industry. 


showing how expert contract management can relieve you of 
the multiplex burdens encountered in completing a project. 


for your copy, write for Bulletin 2547 
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 BLAWAN Chemical Plants Division 
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GUARANTEED TO REMOVE 
99% OR MORE OF 
ENTRAINED MOISTURE 
AND SOLIDS 


Where pipe lines carry compressed air and gas, liquids and solids 
are generally entrained in the gas stream. Wright-Austin 30L 
Series Separators can be used to remove foreign matter on a wide 
range of applications. For operating pressures to 5000 PSIG. Line 
sizes to 24”. Here are some typical applications: 


after-cooler equipment. 


m<Osmn 





—oil and water from compressed air supply lines 
—oil and water on compressed air service at outlet of inter-cooler and 


—oil, moisture and tar between stages in coke oven gas compressors 
—oil and water from CO2 gas lines 

—oil and water from hydro-carbon lines 

—entrainment from vapor lines following evaporation 


31L «#324 33 L 35L 


This Wright-Austin separator employs centrifugal force to remove impuri- 
ties from steam, air or gas flow. The pressure drop is extremely low. Type 
31L, as well as other models shown, is light weight, compact and sturdily 


constructed according to ASME code. 








Separated condensate flows to trap. 
Drainage is automatic. Particularly 
adapted where cold, gummy, emulsi- 
fied cylinder lubricants make ordi- 
Mary traps inoperative. 


1894 # YF 


r B 101-AC TRAP 
(0-600 PSIG) 
23-AC 
TRAP Cast steel body, 
(0-125 cover and bonnet. 
PSIG) Designed for 


draining con- 
densate where 
high pressures are 
involved. Internal 
mechanism all at- 
tached to cover 
for easy service. 


WRITE FOR 
NEW CIRCULAR 


For more data on advertised products, use Readers’ Service Cards, last page. 





Men in the Industry... 


supervisor for the Union Oil Co. of Cali- 
fornia, where he contributed to the proc- 
ess development of the Unifining Process. 
Earlier he was associated with Trojan 
Powder Co. in high explosives research 
and production. 





James McDonald, assistant manager of 
Tidewater Oil Co.’s Delaware refinery, has 
been advanced to the 
post of administrative 
manager of manufac- 
turing. 


With headquarters 
in San Francisco, Mc- 
Donald will assist 
Hyde in planning, de- 
veloping and coordi- 
nating Tidewater’s re- 
fining activities. 

McDonald worked 
on engineering phases 
of the new Delaware 
Refinery during the 
design and construc- 
tion period when he 
was appointed assistant manager. From 
1940 to 1953, he was employed at the 
Tidewater refinery at Bayonne, N. J., ris- 
ing to become assistant process superin- 
tendent. He graduated from Yale in 1937 
with a B.S. degree in mechanical engi- 
neering and subsequently studied chemical 
engineering at the Polytechnic Institute of 
Brooklyn. 





McDonald 


Stanley E. Shields has been made a 
research associate in the pilot plant divi- 
sion of Standard Oil Co. (Indiana), while 
Reimer E. Probst has been appointed to 
the new post of senior research scientist in 
the lubricants division of its research de- 
partment. 

Shields has been with the company 
since 1941 and has been active in develop- 
ment work on new processes in the pilot 
plant division. He received an M.S. degree 
in chemical engineering from Syracuse 
University and did graduate work at Co- 
lumbia University where he was a Samuel 
Anthony Goldschmidt Fellow from 1937 
to 1939. 


Dr. Probst, a native of Germany who be- 
came a United States citizen a year after 
joining the company in 1950, is the first 
appointee to his position. He is a graduate 
of Karlsruhe Institute of Technology and 
the University of Munich and received 
his Ph.D. degree in physical chemistry 
from Stuttgart Institute of Technology. 


LeRoy B. Fox, manager of the fuel oil 
division of the gasoline and fuel oil de- 
partment, Socony Mobil Oil Co., Inc., 
since January, 1946, has been appointed 
manager of the asphalt department. He 
succeeds George R. Christie, who joined 
the company 41 years ago and was man- 
ager of the asphalt department for 19 
years. Christie will retire soon. 

Succeeding Fox is Leonard S. Marsh- 
man, who had been manager of the crude 
oil division of the distribution department 
of Mobil Overseas Oil Co. 


Humble Oil & Refining Co. has an- 
nounced the promotions of N. K. Brill, 
G. E. Crist, T. R. Herndon, W. H. 
Schweitzer, W. R. Smith and W. F. Tate 


in Engineering division at the Baytown, 
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T came from companies in 35 foreign countries—and from firms like yours 
I throughout America. It represents more than a billion dollars in plant invest- 
ment entrusted to McKee for engineering, construction and related services. 

There are sound reasons why world-wide industry comes to McKee 
when it goes shopping for new plants. First, of course, is McKee’s demon- 
strated ability to do the job. Other factors are McKee’s 50 years of experience, 
international scope, large organization of top- grade engineering talent and 
an unmatched fund of specialized technical knowledge. But the most im- 
portant reason is McKee builds plants that earn profits. 


ENGINEERING & =e es 

CON STRU CTION Arthur G. McKee & Company «+ Engineers and Contractors 
Services Headquarters: McKee Building e 2300 Chester Avenue e Cleveland 1, Ohio 
Offices: New York, N.Y. e@ Union, New Jersey © Washington, D. C. 


British Representatives of Metals Division: Head, Wrightson & Co., Limited 
Canada: Arthur G. McKee & Company of Canada, Ltd., 372 Bay St., Toronto 
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A 
NEW 
LINE 


Jam-proof 65R 
Now Guarantees 
Straight Threads Every Time | 





EFSIS-W116 


PUSH-BUTTON 


rotate 


SELECTOR SWITCH 
IP Wale). } 


EXPLOSION-PROOF and DUST TIGHT 


EFS and HESS 
TYPES 


(Class |, groups C & D) 


eee | ti Hi Te 
Revolutionary New For Surface Mounting 


(Trvue-Centering) Workholder 
centers all pipe, even over HEFS-223 
or under size 


| 
! 
1 
I 
| 
I 
: Russell & Stoll announces a new line 
| of compact standard duty EFS and 
i heavy duty HEFS push button 
i and selector switch stations, 
| designed to give long trouble-free 
| service under severe operating 
No more crooked threads! 65R pre-sets to | conditions in hazardous locations 
size by turn of TC Workholder gauge ring i 
—tightens by palm-of-hand push on forged cam ! 
lever. All 3 jaws close together on pipe by one 
mechanical action. Always straight threads, HEPS-213 | 
jamproof, 1” to 2” with 1 set of dies, fast size 1 
change—only 65R offers you so much for 
1 
I 
1 
! 


your money. Buy it at your Supply House. 





@ These standard duty and 
heavy duty stations can be used 
in combination with other 

Russell & Stoll EFS devices 

@ Both EFS and HEFS lines include 
stations with either push button 
operation or rocker arm control 
mechanisms—the rocker arm 
actuated types assure smooth, 


p S non-freezing operation 
» The new TC workholder fits your present 65R! under corrosive conditions 


@ Single and two element stations 
The Ridge Tool Company * Elyria, Ohio, U.S.A. 


HEFS-115 may be combined into multi-element 
eeEES er ae gang enclosures. 
— : . — . a c18 vy Write for literature, No. 2156-53 


RUSSELL & STOLL COMPANY, INC. - 125 BARCLAY STREET, NEW YORK 7, N.Y. 


RUSSELL & STOLL 


For more data on advertised products, use Readers’ Service Cards, last page. 
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Men in the Industry... 


Texas, refinery. Brill is now a senior main- 
tenance engineer; Crist a senior project 
engineer; Schweitzer, a senior design engi- 
neer; Tate, a senior civil engineer; and 
Herndon and Smith are senior electrical 
engineers. 


Edward J. Bieberich has been ap- 


pointed plant superintendent of the new 
desiccant manufacturing plant at Gallup, 
N. M., of Davison Chemical Co. Division 
of W. R. Grace and Co. In this position, 
Bieberich will have charge of all purchas- 
ing, production and shipping of the com- 
panys new desiccant. 


George Grimes, refinery superintend- 
ent for Cosden Petroleum Corp., has been 
made general super- 
intendent of the cor- 
poration’s three refin- 
eries. He will be re- 
sponsible for the oper- 
tion, maintenance, 
and welfare of per- 
sonnel at the Big 
Spring, Colorado 
City, and Hawley, 
Texas, plants. 

Grimes has been 
with Cosden since 
1929, when he helped 
run the first barrel of 
oil processed by the 
Big Spring refinery. 
In 1933, he was made night superintend- 
ent. He went to Graham, Texas, in 1939 
as superintendent of the Cosden refinery. 

Returning to Big Spring in 1945, he 
was placed in charge of all still opera- 
tions. The following year, he became re- 
finery superintendent—a post he has held 
until now. 


Grimes 


Charles M. Cole, Jr., has been named 
chief engineer for Tuloma Gas Products 
Co. The company is a nationwide marketer 
of liquefied petroleum gas products. 

The position of chief engineer is newly 
created to supervise the construction and 
operation of the company’s product storage 
installations, truck terminals, and other 
supply facilities. 


Guy B. Hunter, chairman of the board 
of Quaker State Oil Refining Corp., Oil 
City, Pa., was re-elected president of the 
National Petroleum Association recently at 
the group’s annual meeting. This will mark 
Hunter’s third term as head of the asso- 
ciation of oil refiners. 

Paul R. Beck, Pennsylvania Refining 
Co., Butler, Pa., was re-elected first vice 
president, and Rexford S. Blazer, Ashland 
Oil & Refining Co., Ashland, Ky., was re- 
elected second vice president. 

Hunter, in addition to NPA presidency, 
also was re-elected treasurer. E. M. Lyons, 
Philadelphia, was re-elected recording sec- 
retary, and Margaret A. Miller, Washing- 
ton, D. C., was re-elected assistant treas- 
urer and executive assistant. 


James T. Fitzpatrick of Magnolia Pe- 
troleum Co.’s Legal department has been 
transferred from the company’s refinery 
at Beaumont to the Dallas office. Charles 
B. Wallace, vice-president and general 
counsel for Magnolia, announced the 
change. 


October, 1957-—-PETROLEUM REFINER 





Pictured above is what happens when a pressure vessel protected 
by a BS&B Safety Head develops pressures above safe limits. 
“‘Heart’’ of the Safety Head is the rupture disc, which bursts to 
relieve the overpressure instantly and completely—guarding against 
injuries to personnel and damage to plant equipment. 


BS&B Safety Heads 
protect pressure systems in every type industry 


Thousands of BS&B Safety Heads are today protecting millions 

of dollars worth of property and equipment and countless human lives. 
There’s a BS&B Safety Head suitable for many types of pressure systems 
containing air, gas, steam or liquid. 


BS&B Rupture Disc —“Heart” of the Safety Head 


BS&B rupture discs are designed to relieve 
pressures at any specified point from 3 to 
100,000 pounds per square inch. They are 
available in standard sizes ranging from “% inch 
to 36 inches in diameter, and in special sizes 
and types for virtually any application. 


if you use any type of pressured system, let us tell you more about 


BS&B Safety Heads and rupture discs. Call or write your 
nearest BS&B office or representative—or write to... 


BLAcK, 
SIVALLS & 


BRYSON; INC. 
Safety Head Division, Dept. 2-F10 


7500 East 12th St. 
Kansas City 26, Mo. 


For more data on advertised products, use Readers’ Service Cards, last page. 























REACTOR VALVE FAILURES” 


At one of the nation’s largest refineries, chronic valve problems at their 
polymerization plant reactors were both costly and troublesome. The con- 
tinuous high pressures teamed-up with corrosive fluids and abrasive 
catalyst particles to cause fast valve failures. 

On a test installation, Rockwell-Nordstrom lubricated plug valves were 
installed on inlet and outlet lines to the reactors. After six months there 
was no sign of leakage. In spite of the pressure-corrosion problem the 
fully protected seats of these valves can’t be cut out and lubricant seal- 
ing insures a far tighter shut-off than exposed metal-to-metal seats. And 
lubrication (done simply and quickly while the valve is in service) is 
preventive maintenance against down time and repair costs. 

Rockwell-Nordstrom valves are available in a complete range of sizes 
and pressures for every refinery flow control need. They cost no more to 
buy, often less, than ordinary valves. For complete details, call your 
Rockwell representative or write: Rockwell Manufacturing Company, 
Pittsburgh 8, Pa. Canadian Valve Licensee: Peacock Brothers Limited. 


d> & B a 


ROCKWELL=Nordstrom VALVES 


Lubricant Sealed For Positive Shut-Off & 
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Robert E. Davies has been named man- 
ager of production for Blaw Knox Co.’s 
Power Piping and Sprinkler division in 
Pittsburgh. He will have charge of all 
prefabrication of piping system and fire 
protection system components for power 
plants, chemical plants, steel plants, oil 
refineries, pulp and paper mills, and other 
industrial installations. 

Davies has been with Blaw-Knox since 
1950 as construction superintendent for 
the Chemical Plants division supervising 
the building of process plants throughout 
the world. He was formerly associated 
with the U. S. Geological Survey and 
U. S. Army Corps of Engineers. He at- 
tended Ohio State University and Ohio 
Weslayan College. 


Alvan Markle has been appointed direc- 
tor of purchases for Walworth Co., manu- 
facturer of valves and fittings, and _ its 
subsidiaries. In his new capacity, Markle 
will be responsible for establishing pro- 
curement policies and procedures and for 
functional control of unit purchasing di- 
rectors and agents. Markle joins Walworth 
from Crown Cork and Seal Co. where he 
had been purchasing manager. 


Earl G. Fugett has been appointed 
branch manager of The Cuno Engineering 
Corp. new sales engineering office at Ard- 
more, Pa. The Meriden, Conn. firm’s new 
facility, headed by Fugett, serves metro- 
politan Philadelphia and a surrounding 
four state area. 

In his capacity as branch manager, 
Fugett will direct Cuno’s field sales and 
service activities in the area. Working 
with Fugett is John Toebe, recently ap- 
pointed sales engineer. Close engineering 
contact will continue between the plant 
and Cuno’s customers through the new 
direct sales-service office. 


Frederick C. C. Jenkins has been trans- 
ferred by The Tretolite Co. division of 
Petrolite Corp. from the St. Louis office 
to The Hague. Jenkins has been assistant 
manager of technical services. In his new 
position he will be affiliated with the 
European division of Petrolite Corp., 
Petrolite Ltd. Jenkins has been with the 
Petrolite organization since 1953. He 
served as a naval aviator during World 
War II, and holds a B.S. degree in chemi- 
cal engineering from Tafts College. 


Max G. Walker has been appointed 
sales manager of the Pittsburgh office of 
Hammond Iron Works. Walker was for- 
merly southeastern sales manager for the 
company with headquarters in Birming- 
ham, Ala., and is well known throughout 
the construction and petrochemical indus- 
tries. Prior to joining Hammond, he spent 
six years as Chicago district sales man- 
ager for Murphy Diesel Co. of Milwaukee. 
He was also associated with construction 
projects in petroleum and mining indus- 
tries of South America. Walker attended 
Ohio State University and served in the 
Navy during World War II. 


A. E. Arrington has been named district 
manager covering the Rocky Mountain 
territory of OTM Corp., Houston. His 
headquarters will be in Denver. 

Arrington served as training officer for 
the government before entering into sales 
of oil field products and has had experi- 
ence as a salesman with a manufacturer 
of oil field equipment and with an oil 
field supply company. Prior to his ap- 
pointment as district manager, he was a 
city salesman in Houston for two years. 

Due to OTM’s growth, it has been 
necessary to establish this district sales 
office to keep in closer contact with fabri- 
cators and users of OTM products. 

Arrington’s office will be located at 721 
Salem St., Denver. 


C. W. Mohr has been named manager 
of the Industrial Sales department of 
Gustin-Bacon Manufacturing Co. Mohr 
will be responsible for the marketing of 
the company’s Industrial materials. This 
appointment is the first of several directed 
to the expansion of the business. 

Before joining Gustin-Bacon Mohr was 
sales manager of the Oil Equipment divi- 
sion, Malwaukee Valve Co., Milwaukee. 


Charles P. Siess, Jr., formerly assistant 
division manager at Anaco, Venezuela for 
South American Petrolite Corp., has beeh 
appointed assistant to James E. Stockton, 
Jr., general sales manager for the Treto- 
lite Co., division of Petrolite Corp. A 
graduate of Louisiana State University in 
1948 with a B.S, degree in chemical engi- 
neering, Siess served more than four years 
with the company as field engineer. 

His duties in South America included 
working both in the production and the 
refining phase of the industry. Besides 
covering part of the Maracaibo region, 
Siess also covered the Trinidad area. 


Edward L. Carlson, advertising man- 
ager of Oakite Products, Inc., has been 
placed in over-all charge of the company’s 
informational efforts in the industrial 
cleaning and metal finishing fields. 

Carlson, who joined Oakite in 1924 
and has served as both copywriter and 
production manager, was promoted to 
advertising manager in 1947. In his new 
capacity he will supervise the company’s 
activities in industrial trade shows and 
special promotions, as well as trade paper 
advertising, direct mail, literature, and 
publicity. 


James J. Barrett has been appointed 
manager of extrusion sales for The Bab- 
cock & Wilcox Co’s. Tubular Products 
division. In the newly created position, 
Barrett will direct the sales extrusions. 
He will maintain his headquarters at the 
division’s general offices in Beaver Falls, 
Pa. 

A native of Cleveland Barrett joined 
B&W in 1954, and has been associated 
with the development of extruded prod- 
ucts. He had previously been sales man- 
ager of the Gemmer Manufacturing Co., 
Detroit, and a sales representative in De- 
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troit for Bishop and Babcock, Cleveland, 
automotive equipment manufacturers. In 
1939, Mr. Barrett participated in the de- 
sign, development and sale of the first 
automobile air conditioning unit. 

A graduate of Case Institute of Tech- 
nology with a B.S. degree in mechanical 
engineering in 1934, Barrett is a member 
of the American Society for Metals and 
the Society of Automotive Engineers. 


HARBISON-WALKER REFRACTORIES CO, has 
begun construction of an integrated mod- 
ern Research Center on a 21-acre suburban 
site south of Pittsburgh. When completed 
next year, the million dollar project will 


house all of the company’s research ac- | 


tivities. 


Earl A. Garber, president, has stated | 


that not only has the company expanded 
activities into new refractory product 
fields, such as mullite, silicon carbide and 
zircon, but that its new facilities in sev- 
eral foreign countries have made available 


additional raw materials of great promise. 


WESTINGHOUSE ELECTRIC CORP’S carrier- | 


microwave department has expanded its 
facilities in Halethorpe, Md., by construct- 
ing a new, modern office building adjacent 
to the manufacturing plant. 


Administrative, sales, engineering, pur- | 


chasing, and accounting offices are now 


located in the new building. By moving | 


these offices from the manufacturing plant, 
manufacturing area has been increased 17 


percent to allow a more efficient produc- | 
tion layout. Expanded and improved engi- | 
neering laboratory facilities are now avail- | 
able also. Carrier-microwave started this | 
expansion and improvement in August of | 
1956 when it became a separate depart- | 


ment. 


GENERAL ELECTRIC CO. has announced that 
Creole Petroleum Corp., largest oil pro- 
ducer in Venezuela, has ordered two 8700 


KW gas turbine-generator units for its | 


Amuay Refinery from G. E.’s Gas Turbine 
department. 


The units will be used to provide elec- 
tric power for the refinery’s process op- 
eration. Adaptable for burning either nat- 
ural gas or distillate oil, the gas turbines 
are designed for automatic change-over 


from one fuel to the other when required. | 


LEEDS & NORTHRUP, CANADA, LTD., a | 


wholly-owned subsidiary of Leeds & 


Northrup, Co., Philadelphia has been or- | 
ganized. I. Melville Stein, chairman of | 


the board of the new company and presi- 
dent of its parent organization announced. 

President of the new company is J. Wil- 
liam Robinson, formerly of Philadelphia 
and more recently coordinator of western 
operations for Leeds & Northrup. The 
production manager is J. Robert Gowen, 
also formerly with L&N in the west. The 
office manager is R. C, Park of Toronto. 
Other officers are D. H. Schultz, vice- 
chairman; S. Loidl Jr., treasurer; and L. 
A. Blake, secretary. Gowen is assistant 
secretary. Directors are Stein, Schultz and 
Robinson. 


ALLIED CHEMICAL & DYE CORP., has ap- 
pointed Frederick P. Boehm manager, 
Pittsburgh sales branch, Solvay Process 
division, it was announced by L. B. Gor- 
don, vice president. 

In his new assignment, Boehm will su- 
pervise Solvay’s sales activities in western 
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Now Available 
ERMET0-type 


VALVES and FITTINGS 


Tubing ... Check Valves ... Line Filters 
Blowout Assemblies 
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Glee glial 
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For FAST Assembly 
HIGH PRESSURE 


Systems 
Pressures to 10,000 p.s.i. 


Send for New Catalog 407+ F-2 


AMERICAN INSTRUMENT CO., INC. 


8030 GEORGIA AVE., SILVER SPRING, MARYLAND 


For more data on advertised products, use Readers’ Service Cards, last page. 





NOW... a"Dry” Flow Meter with.. 


ROON 


¢ Ranges: 20", 50”, 
100", 200". 

* Forged construction 
in Type 316 stainless 
or carbon steel. 


e Round or rectangu- 
lar cases. 


_ How It Works — 
In schematic drawing at right, areas shown in color represent 
a stable, non-freezing liquid. Any pressure increase in the high 
pressure chamber compresses Diaphragm Unit A, displacing 
NED ie ititeMetsleM > goletelottelem OilotsletcecenreMObelim@omrtettlB (oce-me)i 
Range Spring C equals the difference between the forces on 
Dy TepedetceceresMOpev it. Wet ole Mt sie AtetclotmrrlolileyeMe) MBs lotsletcoceresMObetims) 
moves inner end of Drive Bar D — outer end moves 
correspondingly through the bellows-sealed flexure bar, 

» @riving pen arm. Built-in Temperature Compensator (E ) 
proportionately adjusts diaphragm capacity as ambient 
temperature variations affect volume of filling fluid. External 
damping adjustment is shown at F. 
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Now you can have mercuryless flow measurement 
for a wide range of differential pressures — at static pressures up to 
2000 psi — with greater safety and dependability than ever before! 
The new Foxboro Type 37 Diaphragm Meter not only 
combines unmatched ruggedness and precision in a dry meter 
— it's by far the easiest to adjust and maintain. 
And it does away with zero drift problems, once and for all! 
Expansible, Type 316 S.S. diaphragm elements 
respond to changes in pressure with unmatched sensitivity, yet are 
completely immune to overrange up to full static 
pressure! A unique packless drive bar precisely transmits 
linear motion to the pen arm. Range-changing is easy, 
due to new twin-spiral spring design. Wide range damping is 
externally adjustable under pressure. And the Type 37 is 
self-compensating for temperature changes in all differential ranges. 
Get full details on this high utility, completely dependable 
dry flow meter. Arrange for a demonstration with your 
nearby Foxboro Field Engineer, or write 


The Foxboro Company, 7410 Neponset Ave., Foxboro, Mass., U.S.A. 


FOXBORO 


FIRST IN FLOW METERING 


7 


Exclusive 
Diaphragm Elements 


Type 316 S.S. diaphragm units in both 
high and low pressure chambers provide 
greatest linearity and freedom from 
hysteresis; nesting design and integral 
spacer rings provide safe, positive, over- 
range protection. Temperature compen- 
sation (E) is built into diaphragm 
assembly . . . never requires change 

or adjustment. 





GUN APPLICATION—For many installations TROWELLING—This method is preferred for some 

Harbison-Walker castables are used to best advan- applications and the excellent working qualities of 

tage with various types of air placement guns. Harbison-Walker castables make them easy to use 
and to secure uniform durable linings 














For refractory linings that last longer. . . 
specify HARBISON-WALKER 


H-W EXTRA STRENGTH CASTABLE 


H-W 56 LIGHTWEIGHT CASTABLE 


L 
Used together as illustrated, these two Harbison-Walker castable 
refractories form a linjng that withstands the erosion, tempera- 
tures and pressures of refinery units, and provides highly effective Cross-sectional view shows H-W 56 
insulation that reduces heat losses. Both products are particularly eg accent sah atte 
suited for service in catalytic cracking regenerators, reactors, H-W Extra Strength Castable super- 
catalyst feed lines and other units. They can be trowelled, poured week Gi ak eee cane 
like concrete, tamped or applied with air guns. erosion resistance and low coeffi- 

Write for complete information about these refinery-proved mag gp ee 
Harbison-Walker castable refractories. 










H- 
LIGHTWEIGHT 
CASTABLE 











Harbison-Walker Refractories Company 


AND SUBSIDIARIES ~ = tee 





World's Most Complete Refractories Service 
GENERAL OFFICES: PITTSBURGH 22, PENNSYLVANIA 
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Pennsylvania and West Virginia. Bochm 
first joined Solvay in 1940 shortly after 
receiving his B.S. degree in chemistry 
from Texas Western College. Assigned to 
the technical service department, he was 
subsequently named manager of Solvay’s 
ammonium and potassium products sec- 
tion. 


NORTON CO. has announced a change in 
the organization of the Electro-Chemical 
division and the Refractories division. 
Harlan T. Pierpont has been appointed 
manager of sales, Electro-Chemical divi- 
sion, and has also become a member of the 
operating board for this division. Frede- 
rick J. Rutland is now manager of sales 
engineering for the Electro-Chemical di- 
vision. Pierpont was previously sales man- 


ager of the Refractories division, and Rut- 


land sales engineer at Norton’s Chippawa, 
Ontario plant. 

Frank B. Huke, formerly chief atomic 
products engineer, was made manager of 
Atomic Product sales, Refractories divi- 
sion. George H. Powers, formerly assistant 
sales manager of the Refractories division, 
is now manager of distribution for this 
division. 

A graduate of Harvard University, 
Pierpont joined Norton Company in 1935. 

Rutland, a native of Canada, attended 
Malvern Collegiate and Central Technical 
School in Toronto. He joined Norton 
Company’s Chippawa branch in 1935. 

Huke is an alumnus of North Central 
College, Naperville, Ill., and also attended 
the University of Chicago and Iowa State 
College. He served as a chemical engineer 
on the Manhattan Project, and before 
joining Norton in 1954. 

Powers is a graduate of Clark Univer- 
sity, and did graduate work at the Uni- 
versity of Connecticut and Massachusetts 
Institute of Technology. He served with 
the Corps of Engineers on the Manhattan 
Project at Oak Ridge, during World War 
II. In 1946 he joined Norton Company. 


CHICAGO BRIDGE & IRON CO. has an- 
nounced that E. S. Fraser, formerly man- 
ager of the company’s Salt Lake City 
plant has been named assistant general 
sales manager with headquarters in Chi- 
cago. 

Buell Moore who has been in the com- 
pany’s Engineering department at the 
Birmingham plant since 1949 has been 
assigned to the New York sales office. 

Elwood Garrett, recently in the Hous- 
ton erection district, has been assigned to 
the New Orleans sales office. 

Fraser who joined CB&I in 1939 has 
worked in the Chicago plant, Chicago 
Engineering and Research department 
and was superintendent of the Salt Lake 
City plant and later manager of the plant 
before being transferred to Chicago. 
Fraser graduated from the University of 
Illinois with a B. S. degree in civil engi- 
neering in 1939. 

Buell Moore graduated from the Uni- 
versity of Alabama with a B.S. degree in 
mechanical engineering in 1949. In 1954 
he was named design engineer at the Birm- 
ingham plant. 

Elwood Garrett was graduated in 1950 
from the University of Alabama, with a 
B.S. degree in civil engineering. He has 
worked in the Birmingham shop and Birm- 
ingham erection district prior to being in 
the Houston erection district. 


TUBE TURNS has appointed S. Merle Hardi- 
son district manager in Philadelphia. The 
announcement was made by John G. 
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Seiler, president of Tube Turns, a division 
of National Cylinder Gas Co. 

Hardison succeeds W. E. Geiser, who 
has returned to the headquarters staff in 
Louisville and has been assigned to an 
important phase of the company’s expan- 
sion program. 

Hardison attended the University of 
North Carolina and Wake Forest College. 
He joined Tube Turns in 1941 and was 
associated with sales-engineering staffs be- 
fore moving to Philadelphia in 1948. 

Geiser joined Tube Turns in 1929, 
shortly after the company was established, 
and was Southeastern district manager 
from 1935 to 1940, when he was placed 
in charge of the company’s activities in 
the shipbuilding field. In 1942, he was 
made district manager at Philadelphia. 





Suppliers eee 


FISHER GOVERNOR CO.’s plant at Mar- 
shalltown, Iowa, was the scene recently 
of a two-day visit of men from the chem- 
ical and petroleum industries of the Hous- 
ton and Corpus Christi areas of Texas. 

A group of 32 representatives spent 
considerable time in studying Fisher pro- 
duction operations, after which research 
and engineering department personnel 
spoke on developments in the Houston and 
Corpus Christi areas. 

Companies represented included Rohn 
& Haas, Neches Butane Products Co., The 
Shell Oil Co., Foster-Wheeler Co., Crown 





..-. before those hidden grounds 
become dangerous and costly! 
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By warning of trouble before it becomes serious, 
the DELTA-DESCO GROUND ALERT saves in many 
ways. Saves expensive motor rewinding, switch gear 
and transformers, and prevents crippling shut-downs. 
At the same time it reduces the possibility of fire 
hazards and personnel injury. 

HOW IT WORKS! When ground resistance drops to 
7,500 ohms in any phase of the 440 V. 3-phase 
ungrounded circuit, the green light goes off, a bell 
inside the instrument starts to ring and the red 
light comes on. The bell continues to ring until 
switched off and the red light burns until the ground 
is corrected. As long as all phases are ground-free 
the green light burns. Available in portable or 
stationary model. 


Don’t wait until trouble strikes... 


WRITE FOR DESCRIPTIVE BOOKLET 


-TODAY! 


DELTA-DESCO COMPANIES 


Delta Engineering Sales Co. 
539 Aero Drive 
Shreveport, Louisiana 















QUALITY CONTROLLED 
VOLUME PRODUCTION 
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. . YOUR ASSURANCE 
OF LASTING ECONOMY 


MODELS: 1200, 660, 360 & 100-B 
ANY SIZE TAPS UP TO 36” 


EXCLUSIVE FEATURES: 


@ HARD CHROMED BORING BAR & 
SELF ADJUSTING PACKING 


@ WIDER RANGE OF TAPS WITH 
IMPROVED POWER SYSTEMS 


@ HEAVY DUTY BEARINGS AND DRY 
FILM LUBRICATION 


ALL MODELS RATED AT: 


1,440 PS! @ 100° F or 
700° F @ 700 PSI 
EACH MACHINE TESTED TO 2,175 PSI 


Write for RENTAL-PURCHASE 
information & bulletins 
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PIPELINES REFINERIES CHEMICAL PLANTS STEEL MILLS 


LDWilliomven.L ae 

ol WLULLI@RLZOW LILGeo 
P.O. BOX 4038 TULSA 9, OKLAHOMA 
REPRESENTATIVES: HOUSTON * AMARILLO * PITTSBURGH * PLAINFIELD, 
N.J. * JOLIET, ILL. * JACKSON, MICH. * LOS ANGELES * SAN FRANCISCO 
BARTLESVILLE, OKLAHOMA * SEATTLE * SALT LAKE CITY * EDMONTON 
TORONTO * WINNIPEG * VANCOUVER * BUENOS AIRES * CABIMAS, ZULIA, 
VENEZUELA * DURBAN, NATAL, S. AFRICA * PARIS, FRANCE * SIDNEY, AUST 









288 For more data on advertised products, use Readers’ Service Cards, last page. 


Suppliers... 


Central Petroleum, Brown and Root, Inc., 
LaGloria Oil & Gas Co., Union Carbide, 
The Dow Chemical Co., and Eastern 
States Petroleum. 


Others were Tellepsen Petro-Chemical 
Co., Fish Engineering Corp., Texas Buta- 
diene & Chemical Corp., Texas Gulf Sul- 
phur Co., Columbia Southern Chemical 
Corp., Central Power & Light Co., Cela- 
nese Corp. of America, American Chemi- 
cals Corp., Creole Petroleum Co., Amer- 
ican Oil Co., The Pure Oil Co., American 
Chemicals Corp., and The Lummus Co. 


E. I. DU PONT DE NEMOURS & CO., INC., 
has established new warehouse facilities at 
its Petroleum Chemicals division at Mt. 
Vernon, Wash. All types of Du Pont 
products, will be stocked at the new facili- 
ties, which supplement those already in 
operation at Los Angeles, Chicago, Kan- 
sas City, Mo., Houston, and Billings, 
Mont. 


JEFFERSON CHEMICAL CO. has appointed 
William C. Bedoit, Jr. manager, Market 
Development, of the company’s Commer- 
cial Development division. Dr. Bedoit as- 
sumed his new duties September 16th and 
is now responsible for all phases of mar- 
ket development. 

Dr. Bedoit has been a senior research 
chemist at Jefferson’s Austin, Texas re- 
search laboratories since 1954. He received 
his Ph.D. degree from the University of 
Tennessee in 1950. 


THE TIMKEN ROLLER BEARING CO’S. board 
of directors has appropriated $500,000 for 
installing a consumable electrode vacuum 
electric furnace. The furnace will be in- 
corporated in the Melt Shop by extending 
the charging section of the Melt Shop 
building an additional 63 feet. Capacity of 
the furnace will be 5 million pounds per 
year. 

John Fick, vice president of the Tim- 
ken’s Steel and Tube division said that the 
new vacuum furnace will produce a 
cleaner, sounder steel with very high fa- 
tigue strength, and ductility. Construction 
of the building to house the new furnace, 
and its subsequent installation will require 
from eight to nine months, with June 1, 
1958, set as a target date for completion 


THE LUMMUS CO. has announced the sale 
of its heat exchanger manufacturing divi- 
sion, with plant located at Honesdale, to 
Yuba Consolidated Gold Fields. 

J. F. Thornton, president of Lummus, 
announced that this move conforms with 
the company’s recent decision to divest 
itself of its manufacturing divisions in 
order to concentrate on its main activi- 
ties—engineering and construction. Head- 
quarters for these activities are maintained 
in New York with branches in Houston 
and Chicago, and wholly owned subsid- 
iaries in Montreal, Paris, London, The 
Hague, Caracas and Bombay. The first 
move in carrying out the new policy was 
the sale of Lummus’ pipe fabrication plant 
at East Chicago, Ind., in the fall of 1956. 


INTERNATIONAL NICKEL CO.’s_ Research 
Laboratory at Bayonne, N. J., has added 
Dr. Ralph B. G. Yeo as a member of the 
Steel Research section. He will be con- 
cerned initially with the effects of alloy- 
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The fractionation unit on the right is lined for 
24, of its height with Stainless Steel 410. 
The flash tower at left is 35% lined with Stain- 
less Steel, primarily in flash zone. 


— 





No repair or replacement necessary after six 
years’ service! The vessel shown here has been 
in continuous service for six years purifying 
sour gasoline. It is now being switched to 
another type of service. The condition of the 
Stainless Steel 410 lining is so good that no 
repair or replacement is necessary. 














Not one single failure of STAINLESS STEEL 


tower lining for Eastern States Petroleum Company 


Ar PLANT #1 of Eastern States Petroleum 
Company, Houston, Texas, high temperature sul- 
fur corrosion caused by sour crude systematically 
destroyed every carbon steel tower in the plant. 
As these failures occurred, all towers were replaced 
with Stainless Steel lined equipment. Since the 
installation of the Stainless Steel, not one lining 
failure has been reported. 

All new equipment installed since 1949 has also 
been lined with Stainless Steel and again, no fail- 
ures have occurred. Most of the Stainless used for 


this type of application is USS Stainless Steel 
Type 410. 

USS Stainless Steel has long proved that it has 
the ability to stand up under the extremely cor- 
rosive, high temperature, high pressure conditions 
associated with refinery operation. For this reason 
Stainless Steel has wide application in all types 
of refineries. 

For fast delivery of Stainless Steel, call your 
local steel distributor. Let his stock serve as your 
inventory. 


United States Steel Corporation, Pittsburgh « American Steel & Wire Division, Cleveland ¢ Columbia-Geneva Stee! Division, San Francisco 
National Tube Division, Pittsburgh ¢« Tennessee Coal & Iron Division, Fairfield, Ala. ¢ United States Stee! Supply Division, Warehouse Distributors 
United States Steel Export Company, New York 


USS STAINLESS STEEL 


SHEETS « STRIP « PLATES « BARS « BILLETS « PIPE *« TUBES + WIRE « SPECIAL SECTIONS 
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never take cathodic protection for granted 


Cathodic protection is no more effective than the 
cable that carries the protective current. And fac- 
tors that materially shorten the life of ordinary 
cable are especially prevalent around petroleum 
refineries and petrochemical plants. Your own 


Okoseal 500 peed Okolene 400 adie 


Bare copper or | 
aluminum conductor 


soil may reveal many destructive agents such 
as petroleum oils, paraffinic hydrocarbons, min- 
eral acids, alkalies and esters. 


Okonite Cathodic Protection Cable has been 






especially engineered for optimum chemical and 
mechanical protection in direct burial installa- 
tions where such conditions occur. This cable, 
insulated with Okolene 400 (a polyethylene 
compound) and sheathed with Okoseal 500 
(a polyvinyl chloride compound), has been 
thoroughly tested in the lab and service-proved 
in the field. 





Dimensions, electrical characteristics 
and a recommended typical connec- 
tion method for cathodic protection 
cable are given in Bulletin PR-2127. 
Write for this free technical infor- 
mation bulletin to The Okonite 
Company, Passaic, New Jersey. 
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where there’s electrical power... there’s OKONITE CABLE 
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carburizing steels and with the develop- 
ment of steels for use as large forgings. 
Dr. Yeo spent his early years in Wales 
where he was graduated by the University 
College at Cardiff with a B.S. degree. He 
continued studying metallurgy at Birming- 
ham University in England and was 
awarded a Ph.D. degree in 1956. His thesis 
dealt with stabilization of the austenite- 
martensite transformation in various steels. 
During the period, 1953-1956, Dr. Yeo 
held the post of Lecturer in the Metal- 


lurgy department, University of Witwat- 


ersrand, Johannesburg, South Africa. 


ROCKWELL MANUFACTURING CO., board 
chairman Col. Willard F. Rockwell, has 
been appointed to the National Defense 
Committee of the U. S. Chamber of Com- 
merce for a term of one year. 

The appointment was announced by 
Philip M. Talbott, president of the Cham- 
ber, at its national headquarters here in 
Washington, D. C. 

Col. Rockwell, a former Assistant Secre- 
tary of Defense and current national chair- 
man of the Association of the U. S. Army, 
will “help develop Chamber policies and 
programs to meet problems affecting na- 
tional defense,” Talbott said. 

“The board of directors of the Cham- 
ber and its entire membership depend 
heavily on the committee for advice and 
leadership. Col. Rockwell’s knowledge of 
national problems in this field will enable 
him to contribute greatly to the work of 
the Committee,” he added. 


DE LAVAL STEAM TURBINE CO., Trenton, 
N. J. and John Holroyd & Co., Ltd., 
Milnrow, Lancashire, England, have an- 
nounced an agreement whereby both com- 
panies, having background in engineering, 
manufacturing and marketing of worm 
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The very latest in 
Package Type Plants 


Producing 


Simultaneously 





With the introduction of our latest, improved design Package 
Type Generating Plants, production of high purity Oxygen and 
Nitrogen simultaneously increases production 60% over the 
production of Oxygen alone, plus a corresponding reduction in 
the cost of manufacture. Due to its compact design, a minimum 
of floor space is required and streamlined panel assembly in- 
sures instant visibility of all control gauges. Stock sizes from 
1500 to 10,000 cu. ft. per hour. Larger and smaller sizes avail- 
able. 99.99% Argon available on large size plants. 


We invite your inquiry. 
INDEPENDENT ENGINEERING COMPANY. Inc. 


——, == f 
ooetuerine UBcp DESIGNING CyLINDERS AND GAS PRODUCING EQUIPMENT 
H 


R ACETYLENE - OXYGEN - NITROGEN - ARGON 
O’FALLON 6, ILLINOIS 
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Manufacturers of: PRESSURE REGULATORS, DIAPHRAGM VALVES 


FISHER GOVERNOR COMPANY 
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--.@ fast, sensitive electro-pneumatic 
valve positioner for dependable, accurate valve control 


The FISHER E-POSITROL combines 
the advantages of fast transmissions 
from electronic controllers with the 
economy and dependability of pneu- 
matically operated control valves. 


The Type 3541 E-POSITROL consists 
of two units, First: The Type 541 
Transducer, which produces a pneu- 
matic out-put pressure that is propor- 
tional to a DC electrical in-put signal, 
Second: A pneumatic valve positioner 
(Type 3500) which accurately positions 
the valve stem as dictated by the 
pneumatic out-put pressure of the 
transducer. 


A most important feature is that any 
FISHER Type 3500 Positrol valve 


positioner now in service can easily be 
converted to an electro pneumatic posi- 
tioner by adding the transducer portion. 


The transducer is attached to the side 
of a standard ‘“‘Positrol” case and is 
available with different coils capable of 
utilizing a signal from any electronic 
instrument within the DC signal range 
of from .3 ma to 50 ma. 


The transducer case is of explosion 
proof design. The FISHER E- 
POSITROL can be mounted on direct 
or reverse acting top works. Tests 
prove that stability, repeatability and 
frequency of response on this unit are 
excellent. 


For full details write for Bulletin E-3541. 


and LIQUID LEVEL CONTROLS 


Marshalltown, lowa/ Woodstock, Ontario 
Since 1880 
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gear power transmission equipment in the 
United States and the United Kingdom, 
will pool their engineering and manufac- 
turing resources. 

J. P. Stewart, president, De Laval Steam 
Turbine Co. and E. O. Liebert, chairman, 
John Holroyd & Co., Ltd., announced the 
formation of a new jointly owned com- 
pany, De Laval-Holroyd Inc., which will 
eventually establish manufacturing facili- 
ties with the modern production equip- 
ment 

Initially De Laval Steam Turbine Co. 
will market worm gear reducers manufac- 
tured by Holroyd in England, in addition 
to its own line. 


ASEECO, INC., division of Associated Engi- 
neering & Equipment Co., Houston, has 
announced that its long-range plan for 
achievement of national distribution for 
Aseeco aluminum jacketing is progressing 
“much more rapidly” than originally an- 
ticipated and the company now has 32 
distributors providing marketing coverage 
in 40 states and Alaska. This was made 
known by Ed Tracey, general sales man- 
ager. 

The company manufacturers aluminum 
jacketing for insulated lines, towers, tanks 
and vessels. Aseeco, Inc., was organized 
in October, 1956. Initially, sales efforts 
were concentrated in the South and 
Southwest with particular emphasis on 
the oil and petrochemical industries where 
this type of insulation protection attained 
its first strong acceptance. 





Cnnouncing te Hew WRIGHT 
Cooling Water Calculator 
vie tiith 





... for Efficient Cooling Water Operation 


USE IT WITH OUR COMPLIMENTS to help you keep your 
cooling water system operating with day-to-day efficiency. 
Developed by Wright Engineers, the new calculator will 


quickly answer these problems: 
e Determine Make-up rate. 


e Evaporation rate. 


¢ Amount of inhibitor required — based on Make-up. 
e Amount of inhibitor required for single charge. 
e Amount of acid addition required. 

We know you'll find the new calculator a valuable aid in your 
work — and, of course, a Wright Engineer will gladly survey 
your water system and submit a comprehensive water condi- 
tioning program. Without obligation. 

The Wright Calculator will be sent free to water treating 
engineers and others responsible for protection of water systems. 
Please send your request on a company letterhead to: 


Jright 


WRIGHT CHEMICAL CORPORATION 


GENERAL OFFICES AND LABORATORY 615 W. LAKE ST., CHICAGO 6, ILL. 


Offices in Principal Cities 


(Havana, Cuba; Domenech & Co., S. A., 405 Obrapia) 


SOFTENERS, FILTERS AND OTHER EXTERNAL TREATING EQUIPMENT 
¢ NELSON CHEMICAL PROPORTIONING PUMPS 
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ALLAN EDWARDS, INC., Tulsa equipment 
engineering firm, has added Tom Barnard, 
Elmo Morrison and Don White to its 
Tulsa staff. 

Barnard formerly was with Warren Pe- 
troleum Corp. and Aljo Sales, Inc. He at- 
tended the University of Tulsa and the 
University of California. 

Morrison moved to Tulsa from Cali- 
fornia where he was sales manager for an 
industrial company. He also worked in the 
tank engineering department of Service 
Pipe Line Co. 

White is a native Tulsan and attended 
the University of Tulsa and Oklahoma 
State University. He formerly worked for 
National Tank Co. and Douglas Aircraft 
Co. 


MARSH INSTRUMENT CO. and _ affiliates 
have announced the appointment of Rob- 
ert E. Barnett to the position of sales man- 
ager. 

Barnett joined the Marsh sales staff in 
1941 and was appointed assistant sales 
manager in 1950. He attended Armour 
Institute of Technology and the Central 
YMCA College. 


S$. MORGAN SMITH CO. has moved all 
valve operations from its R-S Plant in 
Philadelphia to the main plant in York, 
Pa. In addition to improving the produc- 
tive facilities, this advance is planned to 
lower manufacturing costs and shorten 
delivery time. 


WOLVERINE TUBE, Division of Calumet & 
Hecla, Inc., has appointed Robert Allan 
representative in Grand Rapids, Mich., 
and surrounding area. He will be replac- 
ing S. C, Seekell. 

Formerly sales representative of Wol- 
verine Tube in Kansas City, Allan will 
headquarter in Wolverine’s Grand Rapids 
office. 


WESTINGHOUSE ELECTRIC CORP. has ap- 
pointed David C. Fulton manager of the 
heat transfer apparatus department for 
the steam division. Fulton was manager 
of the marine section steam sales depart- 
ment. 

Born in Victoria, B. C., Fulton received 
a B.S. degree in electrical engineering 
from Oregon State College. He joined 
Westinghouse in 1939 at East Pittsburgh, 





Be Sure To Check 
This Month’‘s 
Classified Section 
in REFINER 


Need Engineers - Technical 
Personnel? Try a Classified 
Ad in Petroleum REFINER. 


QUICK! 
ECONOMICAL! 
RESULTFUL! 


Help Wanted! Classified 
Ads in Petroleum REFINER 
get the job done. 
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Superior sealant properties of TEFLON’ resins 
prevent losses...reduce maintenance 


Seals, gaskets and packings of Du Pont 
TEFLON tetrafluoroethylene resins give 
outstanding service in pipelines and 
process equipment. Sealing devices of 
TEFLON resins have amazing durability, 
even under the most adverse conditions. 
In the case of the gate valve pictured, 
TEFLON resins were selected after con- 
sideration of several seal materials. 
A TEFLON resin is specified because of 
chemical inertness, lack of tendency to 
swell or crack, its toughness and dura- 
bility. TEFLON resins provide a tight, 
leakproof seating for the gate. Valve 
operation is more efficient, and main- 
tenance costs are sharply reduced. 
Most of the mechanical strength 
properties of molded TEFLON 1 or 
TEFLON 5 are comparable with those of 
the best grades of rubber-bonded com- 
pressed asbestos. In addition, TEFLON 


resins have a naturally slippery surface, 
which facilitates operation of mechani- 
cal parts. Designers take advantage of 
this property to make “self-lubricating” 
bearings and bushings. TEFLON resins 
are tough and strong, and are used to 
make structural elements. Rated for 
use up to 500°F., TEFLON tetrafluoro- 
ethylene resins show no brittleness at 
temperatures as low as that of liquid 
helium. 

Du Pont TEFLON resins are unaffected 
by petroleum distillation products, cat- 
alysts and reagents. They are completely 
inert to acids, aliphatics, aromatics, 
chlorinated hydrocarbons—virtually all 
chemicals and solvents in commercial 
use. The few exceptions to this include 
attack by the alkali metals under cer- 
tain conditions. At high temperatures 
and pressures, halogens and certain 








TEFLON® 


is a registered trademark... 


TEFLON is Du Pont’s registered trade- 
mark for its fluorocarbon resins, in- 
cluding the tetrafluoroethylene resins 
discussed herein. This registered 
trademark should not be used as an 
adjective to describe any product, nor 
should it be used in whole, or in part, 
as a trademark for a product of 
another concern. 











Pipes lined with TEFLON® 
resins resist corrosives and 
high temperatures 


Steel pipe lined with a TEFLON 
resin is ideal for use in oil-field 
and petrochemical process equip- 
ment, because TEFLON resins 
have practically universal chem- 
ical inertness. In most cases, too, 
gaskets are unnecessary, because 
the ends of the liner may be flared 
over the faces of steel flanges. 
TEFLON tetrafluoroethylene res- 
ins can be employed in continu- 
ous processes running at 500° F. 
Sticky, viscous fluids have little 
tendency to adhere to the natu- 
rally “waxy” surface of the liners. 


SEND FOR 
INFORMATION 





halogenated chemicals and solvents 
may also affect TEFLON resins. 

The next time design of a juncture 
or closure presents problems of leak- 
age and excessive maintenance, look 
into the possibility of using Du Pont 
TEFLON tetrafluoroethylene resins. Ad- 
ditional material on this subject is 
available. Just mail the coupon. 


SEAL RINGS in this gate valve are made from 
one of the TeF.Lon tetrafluoroethylene resins. 
Natural lubricity of TEFLON resins decreases 
torque needed to open valve and eliminates 
sticking or freezing. TEFLON resins are chem- 
ically inert, even at high temperatures. (Valve 
by Hamer Valves Inc., Long Beach, California.) 


E. |. du Pont de Nemours & Co. (Inc.), Polychemicals Dept. 
Room 369, Du Pont Building, Wilmington 98, Delaware 


Please send me more information on Du Pont TEFLON tetra- 


fluoroethylene resins. | am interested in evaluating TEFLON 


For additional property for___. 


and application data on 
DuPont TEFLON tetra- 
fluoroethylene resins, 
mail this coupon. 
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Fig. 3405 single-stage, double-suction 
centrifugal pump with capacities to 6400 
GPM and heads to 425 ft. In 33 sizes 
from 3” to 12”. Temperatures to 350°F. 
Request Bulletin 721.6. 


Fig. 3715 single-stage, side-suction 
centrifugal pump with capacities to 800 
GPM and heads to 300 ft. In 10 sizes 
from %” to 3”. Temperatures to 350°F. 
Send for Bulletin 725.4. 


Fig. 3305 two-stage, opposed-impel- 
ler centrifugal pump with capacities to 
1200 GPM and heads to 1000 ft. In 
8 sizes from 1%” to 4”. Temperatures to 
350°F. Described in Bulletin 722.6. 


How to keep salt water from 


chewing holes in your pump budget 


Does salt water give your pump ulcers? 

You can stave off this costly damage 
with a pump alloy that’s both tough 
and hard — Nickel-Aluminum-Bronze 
(Goulds No. 1121). 

Your pumps will resist abrasion, too, if 
they’re Goulds pumps built with this new 
alloy. Toughness and hardness in Goulds 
1121 Bronze (Nickel-Aluminum-Bronze) 
combine to give a high degree of resist- 
ance to abrasion, excellent resistance to 
failure from attack by sand, salts, 
slurries, and cavitation erosion. Here’s 
how this special material performs: 


1. Resists salt water pitting better than 
chromium stainless steels by 3 to 1. 


eo 


' PUMPS FOR INDUSTRY 
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2. Withstands cavitation erosion better 
than 18-8 steels by 2 to 1. 

3. Holds down salt water corrosion better 
than standard manganese bronze by 12 to 1. 
You can get this extra protection against 
destructive salt water—in the three 
pumps shown above. Just specify the 
fluid end in Goulds 1121 Bronze. 

To meet other tough corrosive condi- 
tions, choose any of these pumps in 
Gould-A-Loy 20, 316 stainless, leaded 
bronze, all iron, or bronze fitted. No 
matter which one you choose, you'll get 
quick delivery from factory stock. 

If you want more specific information 
on any of these pumps, send for the 
bulletins listed in the illustration. 


GOULDS PUMPS, INC. 
Seneca Falls, N. Y., Main Office and Works 


BRANCHES 
ATLANTA, 15 Peachtree Place, N.W. 


BOSTON, Room 314, 1330 Beacon St. 
Brookline, Mass. 


CHICAGO, 53 West Jackson Blvd 
HOUSTON, 2314 Main Street 
NEW YORK CITY, Room 1503, 11 Park Place 
PHILADELPHIA, 2099 North 63rd Street 
PITTSBURGH, Room 512, 

Bessemer Bidg., 104—6th Street 
TULSA, 543 East Apache Street, 

P. 0. Box 6157 


West Coast Representative: GOULDS PUMPS Western, Inc., 1919 N.W. Thurman St., Portland 9, Oregon 
in Canada: The A. R. Williams Machinery Co., Ltd....in all principal cities 


For more data on advertised products, use Readers’ Service Cards, last page. 
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Pa., serving later as a sales assistant in 
the company’s Seattle office. 

He served from 1940 to 1945 in the 
Army and from January 1946 until his 
appointment as pacific coast industrial 
sales manager in April 1953 he was in 
various sales capacities in Portland, Ore., 
and San Francisco. 


Cheek Loomis 


WORTHINGTON CORP. has appointed 
William C. Cheek midwest region sales 
manager. A graduate of North Carolina 
State College, 1920, 
where he obtained a 
B.S. degree in me- 
chanical engineering, 
Cheek joined Worth- 
ington the same year. 
For three years he 
served in the Buffalo 
division Sales depart- 
ment, subsequently 
serving in the Water 
Works department at 
the New York office 
and in specialized 
public works and pe- 
troleum industries ca- 
pacities at the Harri- 
son, N, J. division. In 1932 he was assigned 
to the Chicago office as a general line 
salesman and in 1937 was appointed as- 
sistant manager of the Chicago office. In 
1945 Cheek was appointed manager of the 
Chicago district office, the post he held 
until his present appointment. 

John H. Loomis replaces Cheek as man- 
ager of the Chicago office. Formerly 
manager of the St. Louis Office, Loomis 
is a 1942 graduate of Purdue University, 
where he obtained a B.S. degree in me- 
chanical engineering. He joined Worth- 
ington Corp. in 1945, serving as an ap- 
plication engineer in the Buffalo division 
Compressor Sales department prior to his 
assignment to the Chicago Office in 1947 
as compressor specialist. He served as gen- 
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BIG EVEN FOR 


Four giant towers of the Phillips 
Petroleum Company’s Natural Gas Liquids 
Fractionating Unit 410A rise over the Texas 
prairie. It is one of the largest units of its 
kind in the world. 

Stone & Webster designs and builds all 
types of installations, both large and small, 
for process industries all over the world. 
Write or call us for information as to how 
our experience may be of assistance to you. 


A unique infra-red and differential 
refractometer analysis system developed by 
Phillips provides continuous product and 
quality control. Stone & Webster Engineer- 
ing Corporation performed the detailed 
engineering, design and construction of this 


unit utilizing process information supplied 
by Phillips. 


STONE & WEBSTER ENGINEERING CORPORATION 
AFFILIATED WITH E. B. BADGER & SONS LIMITED (LONDON) 
New York + Boston * Chicago * Pittsburgh * Houston * San Francisco * Los Angeles + Seattle + Toronto 





A Library of Ideas and Methods 


Listed here are just a few of the scores of reference works available to you 
at a very nominal cost. Each book is concise and correct... providing com- 
prehensive coverage of the subject matter. 


THE CHEMISTRY OF PETROCHEMICAL 
REACTIONS 

By Lewis F. Hatch 
This completely indexed book provides extensive cov- 
erage of the basic chemistry of reactions and processing 
of those products and intermediates popularly classified 
as petrochemicals. A completely contemporary study, this 
book is an immediate and valuable reference for anyone 
engaged in the chemical or refining industry. In addition 
to technical data, valuable commentaries on end use and 
market of many significant chemicals are presented in 
such manner as to make this book a practical working 
manual. Typical chapter headings include: Production 
and Reactions of Butadienes, Oxidation of Hydrocarbons, 
Nitration and Sulfonation of Paraffin and Aromatic Hy- 

drocarbons, Alkylation with Olefins. 


ee ba chin  eseaylw' + 286 Slee Price $4.50 


PILOT PLANTS, MODELS, AND SCALE-UP 
METHODS IN CHEMICAL ENGINEERING 
By Robert E. Johnstone and Meredith W. Thring 
Here is a useful tool for planning, executing and 
interpreting small-scale plant experiments. Modern as- 
pects of the field are fully explained and illustrated, 
including analogue models, reduction of model laws to 
simple equations, and derivation of dimensionless criteria 
from fundamental differential equations. Use it to achieve 
smaller and cheaper pilot plants, larger scale-up factors 
more dependable test data. 
1957, 307 pages, 22 illustrations............ Price $9.50 


PETROLEUM REFINING WITH CHEMICALS 
By Vladimir A. Kalichevsky and Kenneth A. Kobe 
A comprehensive treatise explaining in easy-to-read 
language the various problems encountered in refining 
and finishing petroleum products. Detailed explanations 
are given on refining of petroleum with chemicals and 
solvents, use of additives for improving quality of petro- 
leum products, modern testing methods and their inter- 
pretations, concept of color (as applied to color of 
petroleum oils), as well as other theories such as lubri- 
cation, viscosity, surface tension, vapor pressure, boiling 
point, fire and flash point, octane number, etc, The 
extensive list of thousands of patents on subjects covered 
and the wealth of referents to the literature are of par- 
ticular value. 


1956, 700 pages Price $16.50 
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PROJECT ENGINEERING OF 
PROCESS PLANTS 
By Howard F. Rase and M. H. Barrow 

This guide to the practical application of process design 
principles in industry brings you the “Key” man’s know- 
how. It is the only book on plant design written from 
the view-point of the project engineer and in accordance 
with modern techniques of project organization, planning 
and execution. Part one of the work outlines the steps 
and methods of plant design, and part two discusses the 
business and legal phases of the project. The principles 
of equipment design and selection used in a process plant 
are presented in part three. The final portion describes 
actual construction operations. 


1957, 692 pages, 195 illustrations......... Price $14.25 


CHEMICAL ENGINEERING COST ESTIMATION 
By Robert S. Aries and Robert D. Newton 

This handy aid can help you provide more accurate, 
more thorough estimates. It gives you a mine of cost 
estimation information in concise, easily accessible form. 
The book supplies a complete breakdown of such com- 
ponents as capital investment and profits, plant location 
and equipment costs, manufacturing, administrative, and 
sales expenses, etc. In addition, over 50 easy-to-use graphs 
offer you time-saving data for making fast estimates of 
physical plant and equipment costs. And you are given 
representative prices of more than 1400 chemicals for 
speedy reference when figuring process costs. Here, in- 
deed, is a valuable aid to preparing more precise cost 
estimates. 


213 pages, 88 illustrations, 60 tables........ Price $6.00 


ENGINEERING USES OF RUBBER 
Edited by Archibald T. McPherson and Alexander Klemin 
This important new book has been written primarily 
for engineers outside the rubber industry who find it 
necessary to employ rubber in processing operations and 
in manufactured products. 


EY re er Price $12.50 





Send for your FREE Copy of our PETROLEUM 
BOOKS CATALOG. It contains descriptions of 





the many books which can be of help to you. 





For Immediate Delivery Order Direct From 
Book Department 
THE GULF PUBLISHING COMPANY 
P. O. Box 2608, Houston 1, Texas 
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eral line salesman and in 1955 was ap- 
pointed manager of the St. Louis office. 

Hollis H. Wise is appointed St. Louis 
district manager. A graduate of Lawrence 


Tech. where he obtained a B.S. degree in 


mechanical engineering. Wise joined 


Worthington in 1938 and was named of- | 
fice supervisor in 1940. He served as | 


Louisville resident salesman and Cincin- 


nati general line salesman. In 1953, Wise | 


was named resident general line salesman 
out of Indianapolis, the post he held until 
his present appointment. 


CROUSE-HINDS CO., sales engineer John E. 
Metzenthin, was elected president of the 
Petroleum Electric Supply Association at 
the annual convention held this year at 
the Shamrock Hotel, Houston. 

Metzenthin previously held the posts of 
vice-president and general convention 
chairman in the organization. 


BECKMAN INSTRUMENT, INC., has ap- 
pointed Lawrence R. Keenen eastern re- 
gional engineering 
manager for its Sys- 
tems division. An elec- 
trical engineering 
graduate of Pennsyl- 
vania State Univer- 
sity, Keenen joined 
Beckman in Novem- 
ber, 1956, following 
a year as eastern re- 
gional sales manager 
for the Metrotype di- 
vision of the Hays 
Corp. From 1950 to 
1955, he was a sales 
engineer for the 
Brown Instrument di- 
vision of Minneapolis-Honeywell Regulator 
Co., covering the New York and New 
Jersey areas. 

Keenan is a member of the Instrument 
Society of America and the American 
Institute of Electrical Engineers. 


L. R. Keenan 


EASTMAN CHEMICAL PRODUCTS, INC., sub- 
sidiary of Eastman Kodak Co., has under- 
taken a new “change-of-duties” program 
to meet the company’s need for men with 
broader knowledge and experience in all 
phases of the division’s activities, 

The first exchange in the new program 
will involve J. H. Sanders and R. W. Mil- 
ler. Sanders is currently the chemical di- 
vision’s Cleveland district manager and 
has been with the company since 1946. 

Miller who has been with Eastman since 
1948 is presently product manager for all 
industrial chemicals manufactured by Ko- 
dak’s Texas Eastman division in Longview, 
Texas. 

In taking over Miller’s desk at the com- 
pany’s head office in Kingsport, Tenn., 
Sanders will assume responsibilities for 





Free to 
PETROLEUM REFINER Subscribers 


Write for free booklet on preparation 
of articles for PerroLeum REFINER, 
the technical press generally, as well 
as papers for technical meetings. 
Use Readers’ Service green cards in 
the back of this issue. Write on the 
card “Free Author’s Booklet,” fill in 
name, address and mail. No charge, 
no obligation. 


























COSTLY 
LIQUID CARRY 
OVER 


WITH 


“ACS 
DISENTRAINERS 


(MESH ENTRAINMENT SEPARATORS) 


* Increase Yields 


ME ES GE ERG Rm 
¢ Obtain Higher REF FE EE EE BI ew 


Vapor Velocities 


¢ Improve Product 
Quality 


ttt {+1 t 114 <—— Clean Gas or Vapors 
+ “ACS” Mesh 


Entrained Droplets Impinging 
<—— On"ACS" Coalesce and Runs 
Off by Gravity Flow 





Write Today Used In 


for Distillation Columns 
Engineering Service Knock-Out Drums 


and 
lash Tank 
Our 16 Page Free apps ii 
Evaporators 








Catalogue 
Steam Drums 








Manufactured in any type Stainless Steel Wire — Car- 
penter 20-Hastelloy B & C-Monel—Any other type 
wire. 


Mfg. By 


AMERICAN COPPER SPONGE CO., INC. 


189 CHARLES ST. —— TEL. GAspee 1-6102 —— PROVIDENCE, R. 
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Lrquid Sulphur from 
Individual Wells 7 Toylor Taylor 
ransa:re Volumetric : Flow Recorder 
Differential Pressure 
Transmitter 


Steam Heated 
Collecting Pan 


: by oon ogses 
LIQUID SULPHUR . Say ba RR: 
FLOW MEASUREMENT Neer 











Type 95 flange, for use with 
chemical tee. For flow instal- 
lations where diaphragm is 
flush with inside of pipe, so 
that process fluid imparts a 
scouring action. Also for 
liquid level applications 
where diaphragm should be 
flush mounted. 
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New laylor Volumetric 


Differential Pressure Transmitter 


PURGE, SEAL PROBLEMS 
ECONOMICALLY ! 


ideal for these difficult flow and liquid level 
measurements: 


e Slurries 
Corrosive liquids 
Colloidal suspensions 
Fluids that jell when not in motion. 


The new Taylor 205T Volumetric Differential Pressure 
Transmitter is completely isolated from the process 
material. Thus it never has to be purged of de- 
posited material, never suffers from corrosion. 
The pressure-sensitive diaphragms may be in- 
stalled flush with the inside of the pipe or tank 
in a variety of mountings. The temperature 
limit is 300° F. at the diaphragms. Pressure 
limit of the instrument is 1500 Ibs., and the sys- 
tem is limited only by the flange rating on the 
primary side. 


This instrument is a modification of the familiar 
Taylor 333RD differential pressure transmitter, 
and is just as accurate, sturdy and dependable. 
For full details about this new instrument, ask 
your Taylor Field Engineer, or write for Bul- 
letin 98281. Taylor Instrument Companies, 
Rochester, N. Y. and Toronto, Canada. 


is Bihan | 


———— MEAN ———— 
ACCURACY FIRST 


VISION - INGENUITY - DEPENDABILITY 











Wafer type sensing element, 
for use with Standard 3” 
ASA flange, where dia- 
phragm need not be flush 
mounted with process. For 
example, corrosive flow or 
liquid level measurement or 
colloidal suspensions. Stand- 
ard diaphragm material, for 


both types, 


316 Stainless 


steel, Hastalloy B, nickel. 
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your choice of tube expander motor controls .. 


wih ELLIOTT Tube Expanders 


e 


for fast, accurate tube rolling 


AIR 
MAGNETIC 
CONTROL... 


Excellent for precision tube 
expanding in hazardous loca- 
tions. Uses new concept of 
torque control in tube ex- 
panding. Two powerful per- 
manent magnets give instan- 
taneous engagement and 
disengagement between air 
motor driver and driven ex- 
pander. Calibrating dial per- 
mits exact settings for torque 
control, 


ELECTRIC 
CONTROL... 


Takes guesswork out of tube 
rolling. A torque limiting de- 
vice, designed for use with 
any standard tapping motor. 
Asingle setting gives same ex- 
pansion after metal-to-metal 
contact for entire rolling op- 
eration. Voltage Balancer 
eliminates need for voltage 
regulator. It’s compact and 
easy to operate. 


ELLIOTT Company 


'We-Ve Lol alot- We @Ih\al-ilolahat—) ol aialehal—ilc rm Olalle) 


la [-Yele(e [lela i-1 


for 


Tube Cleaners and Expanders 
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marketing all Texas Eastman chemical 
products. Miller’s move to Cleveland will 
place him in charge of the division’s direct 
sales in that area. 


MINNEAPOLIS-HONEYWELL REGULATOR CO. 
has named George W. Hoffmeister super- 
intendent of the company’s new plant at 
Fall River, Mass. The $300,000 plant will 
produce a new line of electronic recording 
and controlling instruments for industrial 
use. It is being leased by M-H from a 
group of businessmen-stockholders who 
financed the plant’s construction by popu- 
lar subscription. 

Hoffmeister joined the company’s Brown 
Instruments division in Philadelphia in 
1944 as a time study engineer. Prior to 
his recent appointment he was superin- 
tendent of assembly operations in Phila- 
delphia. 


BECKMAN INSTRUMENTS, INC., has received 
a contract to build one of the aluminum 
industry's first electronic data processing 
systems for the Aluminum Co. of Canada 
plant at Kitimat, British Columbia. Alu- 
minum Co. of Canada is the principal 
operating subsidiary of Aluminium, Ltd., 
independent Canadian producer. 

The system will be designed to monitor 
cryolite recovery processes for maximum 
operational efficiency, according to John 
F. Bishop, general manager of the Beck- 
man Systems division at Richmond and 
Aanaheim, Calif. In full operation next 
year, the data processing equipment will 
alert plant operators automatically the 
instant process variables depart from pre- 
set limits. 


ARMSTRONG CORK CO. has announced a 
realignment of responsibilities for its In- 
dustrial Insulation Sales and Contract Op- 
erations. The changes are a result of the 
retirement of Sloane C, Martin, manager 
of Low Temperature Insulation sales and 
assistant manager of Contract Operations. 
Martin is a veteran of 37 years with the 
company, having joined Armstrong in 
1920 following graduation from Geneva 
College and military service during World 
War I. 


J. W. Liddell will continue as manager 
of Contract Operations, being responsible 
for sales efforts and execution of all In- 
dustrial Insulation contracts. He has been 
assigned the additional responsibility for 
sales of jobbed and private label brand 
products. The position of assistant man- 
ager of Contract Operations is discon- 
tinued. 


J. P. Sawyer has been appointed man- 
ager of Low Temperature Insulation and 
Insulating Refractories sales. Sawyer pre- 
viously served as assistant manager of In- 
dustrial Insulation sales and manager of 
Insulating Refractories. 

F. S. Donnelly, Jr., who served as 
manager of Industrial Insulation sales, 
will become manager of Armafiex and 
Sundries sales and manager of Market 
Research and New Product Development. 


TRETOLITE CO., division of Petrolite Corp., 
McPherson, Kan., has named John Clote 
assistant advertising manager of Petrolite 
Corp., assigned to the St. Louis head- 
quarters. 

Clote joined Tretolite Co., in 1952 at 
McPherson, Kansas. He is a graduate of 
the University of Missouri School of Jour- 
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Inside look at Aloyco Corrosion Engineering Service 


This is a realistic illustration of an Aloyco 
line test—as it might be conducted in your 
plant as a regular part of Aloyco Corrosion 
Engineering Service. 

Whenever there is no ‘book solution’ to 
a specific valve problem, we will prepare a 
test rack carrying a series of alloy specimens 
(discs above) to be inserted in your process 
line. Purpose is to pinpoint the alloy that 
will most efficiently stand up to the specific 


corrosives under your actual line conditions, 


Our sole purpose with the Aloyco Corro- 
sion Engineering Service is to help you suc- 
cessfullysolvecorrosives-handling problems. 
Our resources are the metallurgical experi 
ence, foundry skills and engineering know- 
how we have gained in twenty-seven years 
as the world’s largest specialist in Stainless 
Steel Valves. 

Bring your corrosion problem to Alloy Steel 
Products Company,1301 West Elizabeth Ave- 


nue, Linden, New Jersey. ).2 


ALLOY STEEL PRODUCTS COMPANY 


Longer Lasting 
ALOYCO 


VALVES 








FREEDOM 
I ie LOFTY 


Today, more than ever before in history, oil is a vital 
commodity of freedom. And the tanker that carries oil 
is truly a citadel of freedom. 

Above » vou see such a vessel ee - ONC ol sey eral Nnecw 
Cities Service tankers incorporating the latest in de 
sign, efficiency and speed. And Cities Service is build- 
ing still newer tankers to keep not abreast, but ahead 
of the constantly growing demand for these magnificent 
work horses of the petroleum industry. 

I hese ships are designed to Carry oil to ports all over 
the world. Designed to transport twice the oil of former 
tankers... with each one capable ol carrying enough 


fuel oil to heat 15,500 homes for a year! And, designed 


to load, travel and unload at amazing speeds, too. For 
today, it is clear that speed of delivery can be as im- 
portant as the oil cargo itself. 

But, before this mighty fleet can travel at all, its cargo 
of oil must be found and produced. Thus, in the arctic 
tundra, in deserts, bayous, offshore waters, and oil fer 
tile valleys throughout the world, Cities Service is now 
pushing forward the greatest oil search in its history... 
planning to find more oil in the next few years than in 
its entire history of nearly a half century! 

Finding and delivering more oil is part of a giant 
expansion program which will enable Cities Service to 


continue contributing toward a better world for all. 


CITIES () SERVICE 
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nalism, and served as district editor for 
the Oil and Gas Journal at Tulsa and 
later at Houston. 


FISCHER & PORTER CO., is sending a mo- 
bile exhibit of its products on a swing 
around the country. 

The exhibit is housed in a specially 
constructed stainless steel trailer, com- 
pletely equipped to give-on-the-spot oper- 
ating demonstrations of dozens of F&P’s 


Suppliers. « « 











products before customer groups, technical 
schools and universities and at meetings of 
engineering socicties. 

The first public appearance of the ex- 
hibit was at the American Water Works 
Association convention held in Atlantic 
City, N. J., in May of this year. A few 


System Made 


4 


Here is protection against 
damage from surge pressures 
. .. the means to eliminate 
resulting water hammer. 
They operate instantly when 
flow reversal starts or when 
flow is zero. Write for de- 
scriptive Bulletins. 
Write for Bulletins No. 654 on the 


Valves; No. 851 on Cause, Effect and Contro} 
of Water Hammer 


SAFE 


FROM 


WATER 
HAMMER 


THE WILLIAMS GAUGE CO., INC. 
151 STANWIX STREET 


2 GATEWAY CENTER 


PITTSBURGH 22, PA. 


Our 7Iist Year * 9886-1957 
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many more hours on stream 
without forced shutdown 


with ByVal anaes 


OIL-GAS TANDEM COMBUSTION UNITS 


Exclusively for vertical firing, the 
new National Airoil VERTICAL 
Tandem Block Units retain all the 
features of our regular horizontal 
Tandem Units... sient special, pre- 
cast refractory shapes for easier, 
cost-saving vertical installation and 
maintenance; secondary air inlet 
louvres for positive control of ver- 
tical flame pattern; and, all steel du- 
plex detaching gear which enables 
swift, simple vertical burner change- 
over. 


VERTICAL and HORIZONTAL 
Tandem Units hold air in the com- 
bustion zone until fuel and heated air 
are thoroughly mixed. This means 
that ignition takes place in a hot zone; 
the result: high fuel economy through 
more rapid combustion with a mini- 
mum of excess air. NATIONAL 
AIROIL’s patented Tandem Com- 
bustion Units allow secondary air to 
be easily and accurately controlled. 
By adjusting air control louvres, 
flame can be shaped to radiate heat 
uniformly without tube impingement. 


The VERTICAL or HORIZON- 
TAL Tandem Unit is always fired 
with NATIONAL AIROIL Combi- 
nation Oil and Gas Burners .. . has 
a high turndown ratio with a steady 
flame temperature using either fuel 
oil or gas. With the TANDEM 
UNIT’s clean flame, a cold furnace 
can be brought to full capacity in a 
short time. 


“Many, many more hours on stream, 
without shutdown”... yes, YOU will 
realize higher profits from YOUR 
heaters when NATIONAL AIROIL 
VERTICAL or HORIZONTAL 
Tandem Units are specified. Our new 
Bulletin 498 is yours for the asking. 


CHEMICAL-PETROLEUM DIVISION 


NATIONAL AIROIL 
BURNER CO., INC. 


1254 EAST SEDGLEY AVE., PHILA. 34, PA, 
Southwestern Division 
2512 Sovth Boulevard, Houston 6, Texas 
INDUSTRIAL OIL BURNERS, GAS BURNERS, 
AND FURNACE EQUIPMENT 
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voss 
VALVES 


in your 
machine 
mean 


LESS MAINTENANCE, FEWER SHUTDOWNS 


for your compressor. (air, gas, ammonia) 


¢ up to 40% more valve area ¢ minimum pressure loss « higher efficiency 
less power consumption ¢ normal discharge temperature 
¢ quiet, vibration-free « utmost safety ¢ lower operating costs 


VOSS VALVES are made to specification, 
machined from solid stock (not cast) — 
VALVES and PLATES are of heat-treated 
alloy or stainless steel; PLATES are ma- 
chined, not stamped, and ground for precise 
close-tolerance fit; are dimensionally stable 
... ductile... resist fracture, high tempera- 
tures and corrosion . . . withstand fatigue. 
SPRINGS, of heavy rectangular sections and 
large diameters, add to dependability and 
safety. 


Voss V NW SS 


Our detailed 

proposal will be 

sent without obligation. 
Send name, 

bore, stroke and 

speed of machine. 


J. H. H. VOSS Co., Inc 


785 East 144th Street, New York 54,N. Y. 


by Far - for Low Cost Corrosion, 
Abrasion, Vacuum and General Service 
W. S. ROCKWELL ry 


DIAPHRAGM 





@ No packing gland to leak. 
Mechanism not exposed. 

e Oversized ports; high capac- 
ity; low pressure drop. Larg- 
est capacity of any diaphragm 
type valve. 

@ Self-draining in horizontal 
position. 

@ Closure is by rubber disc. 

@ Lower handwheel torque and 
fewer turns to close. 

e@ Automatic control available. 

© Body of any metal or with any 
lining. 

® Sizes 1." to 6”, 


W. S. ROCKWELL COMPANY — 2367 Eliot St., Fairfield, Conn. 











Always closes 
Diaphragm seals mechanism 
Write for Bulletin 
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weeks later the trailer appeared at Lake 
Placid, N. Y., at a meeting of the Tech- 
nical Association of the Pulp and Paper 
Industry. From New York state the ex- 
hibit headed westward and is expected 
to reach the northwestern coast in late 
October. Turning southward, the trailer 
will tour California, then make its way 
eastward by a southern route. Arrival at 
Fischer & Porter’s home office in Hat- 
boro, Pa., is planned for June, 1958. 


OAKITE PRODUCTS, INC., has announced 
the assignment of two technical service rep- 
resentatives. 

Donald O. Mundale, the company’s rep- 
resentative in Asheville, N. C., has been 
transferred to Marion, Ohio. James E. 
Davenport, a graduate in engineering from 
the United States Naval Academy, has 
been assigned to Rocky Mount, N. C. 

Davenport recently completed an eight- 
week training program at Oakite’s New 
York headquarters, and in the field. 


YUBA CONSOLIDATED INDUSTRIES, INC., 
San Francisco, Calif., recently announced 
three promotions in connection with the 
newly added Yuba Heat Transfer division 
at Honesdale, Pa., formerly The Heat Ex- 
changer division of The Lummus Co. 
George Evans, Teaneck, N. J., formerly 
sales manager, has been elevated to assist- 
ant to the vice president in charge of sales 
for Yuba Consolidated Industries, Inc., 
and will have his headquarters in New 
York. Evans will continue his activity 
with the Heat Transfer division, and will 
assist John Martin on the corporate level. 
Robert A. Beck, West Orange, N. J., 
formerly assistant to the general manager, 
has been appointed general sales manager 
for the division. Beck has been with The 
Heat Exchanger division for nineteen 


years. 

Robert H. Shaw, who has been a senior 
sales engineer, has been promoted to sales 
manager, Eastern division of the Yuba 
Heat Transfer division. Shaw lives in 
Westfield, N. J., and has been with the 
company for six years. 


A. ©. SMITH CORP. has given H. D. 
Barnes, manager of defense products, the 
additional assignment of managing the 
company’s Atomic Equipment section. 
Barnes will coordinate research and engi- 
neering activities for the manufacture of 
atomic energy equipment. 


Deaths 


ARTHUR DOOLEY died in Beaumont, Texas. 
As founder and president of Arthur Doo- 
ley and Son, he was active in business 
until his death. Dooley was well known 
by oil and gas men in Texas and Louisi- 
ana. 


JAMES EMMETT, JR., 50, vice president in 
charge of sales for Jas. P. Marsh Corp., 
Skokie, Hl., died of a heart attack. Death 
occurred while he was en route to his 
home in Hinsdale, Ill., following a business 
trip to Texas. 


IRVING W. REYNOLDS, 77, vice president 
of The Foxboro Co., died of a heart attack 
at his home in Foxboro, Mass. Reynolds 
joined Foxboro in 1908, the year the com- 
pany was founded. 
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A sudden, unplanned shut-down could leave you 
sitting high and dry on a big order. In fact, it’s just when 

you push your refinery up to peak-load performance 
that you’re most likely to have a plant failure. 


Procon’s planned turnaround maintenance can help you 
avoid inconvenient and expensive down time. Experienced 
crews stand ready to overhaul your unit quickly, expertly, 
and economically on a planned schedule carefully fitted 
into your manufacturing plan. 


Procon men are doing more turnarounds than any 
other construction firm. Stands to reason, doesn’t 
it, that they are better at their job? 


GQ>PROCON Freryerae’ 


1111 MT. PROSPECT ROAD, DES PLAINES, ILLINOIS. U.S.A, 


PROCON (CANADA) LIMITED, TORONTO 16, ONTARIO. CANADA 
PROCON (GREAT BRITAIN) LIMITED, LONDON. w. Cc. 2. ENGLAND 
PROCON INTERNATIONAL &S.A., SANTIAGO DE CUBA 


STRUCTION FOR THE PETROLEUM, PETROCHEMICAL ANI 
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Petroleum Refiner New Classified Rates 


RATES: Regular Classified (undisplayed) set in this size type: 20 cents per word. Minimum 
charge, $4. Blind box address in our care counts six words. Replies forwarded without charge. 
Display Classified ads, set in suitably larger type with ruled border, $12.50 per column inch. Ten 
percent discount for two or more insertions of same copy in consecutive issues. All Classified 
ads payable in advance. Copy deadline: 25th of month preceding date of issue. Send copy and 
checks to: Classified Advertising, Petroleum Refiner, P. O. Box 2608, Houston, Texas. 


CHEMICAL 
ENGINEERS 


Growing refining and petro-chemi- 
cal company, reorganizing technical 
division, needs chemical engineers 
for technical service and process 
design and development. Experience 


CHEMICAL ENGINEERS mA 
PROCESS ENGINEERING gg Ee 


will be at AICHE in Galveston, 
October 18. 


* * * * Rs x« * * * Se a ae ee ee 





HELP WANTED 





Young men with advanced degrees in chemical engineering or at 
least three years’ experience in process design of oil refining or chem- 
ical manufacturing facilities. Opportunities directly concerned with CHEMICAL 
evaluation of research projects in the petroleum and chemical fields ENGINEER 
and design of new process units for Shell Oil Company and Shell with computer experience 
Chemical Corporation. Located in the San Francisco Bay Area. Write de gemahin: gab an. tile 


giving education, experience, and personal history to Employment puter applications for grewing re- 


i fining and petro-chemical company. 
a Experience, imagination, and 
aggressiveness desired. Address C. E. 


SHELL DEVELOPMENT COMPANY Ditn, Conde aa Coxpre 
Emeryville 8, California , Texas, 





CHEMICAL ENGINEER | Chem ical 


Excellent opportunity with a West Coast 


Independent Oil Company (San Joaquin PROCESS ENGINEERS 


Valley). Refinery Experience, Process De- 
sign and Operation essential. Must have 
Engineering Degree. Salary Commensurate * 
with ability and experience. Reply outlin- McKee has permanent opportuni- 


ing personal history, photograph and work H H i - 
background. Box 277-R, PETROLEUM ties for Chemical Engineers expe 


REFINER, Houston, Texas. rienced in process design for Minimum 10 years experience. 
Petroleum and Chemical Plants. Strong practical background 


| il see ath ae . 
Send detailed resume to in distillation operations. 


G. VICTOR HOPKINS ition i “ 
TECHNICAL ANALYST-WRITER cen Bist 
Broad-range job of technical writing ARTHUR G. McKee & Co. ‘ Sa on 


and editing, including brochures, 2300 Chester Ave., Cleveland 1, Ohio 
press releases, technical papers, re- 
ports, and monthly summary of 
petroleum-refining developments for 
high-level outside circulation. Desire 


engineer or chemist with knowledge INDUSTRIAL RELATIONS 
of petroleum-refining and _petro- WORKING MANPOWER — all 
chemicals fields, plus prior writing phases—a combination of sound in- 
experience: For more particulars dustrial relations practice in a ‘labor 
cand: nerae wad addvces to- peace’ company, university teaching 
and published writing. 

Personnel Manager Experienced temporary help on a 
ETHYL CORPORATION fee basis while you need it—do- 


estic yersez i . Write ne 
1600 W. Eight Mile Road m stic or overseas assignments 
Box 278- . fine " 
Ferndale 20, Detroit, Michigan ox 278-R Petroleum Refiner, Hous TRULAND CHEMICAL CO., Inc. 


ton, Texas for details. EAST RUTHERFORD, N. J. 
Division of THE TRUBEK LABORATORIES, Inc. 
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FOSTER| cusnissrrp 
RELAYING RAILS 


Handle more cars better—cost less to 
install and maintain. Foster stocks all 
Rail Sections 124 thru 1754, Switch 
Material and Track Accessories. 


SEND FOR CATALOGS 


IB FOSTER 











If You Want 
Fast 


Results .. . 


- be 


to 

Use 

Petroleum 
Refiner 
Classified Ads 
They don't cost, 


they pay. 








BECKMAN INSTRUMENTS, INC., through its 
Systems division, has received a contract 
from North American Aviation, Inc., for 
an electronic data handling system to 
speed wind tunnel testing of supersonic 
aircraft. 

Division manager John F. Bishop said 
the system will reduce by 95 percent the 
time required to prepare test data for 
engineering analysis, pinpointing specific 
test areas as information is recorded at 
the rate of hundreds of digits per second. 

Bishop said the system employs an ana- 
log computer to visually map test data as 
it is recorded numerically on magnetic 
tape. With the analog map as a guide, 
engineers can quickly monitor pertinent 
test areas without waiting for final reduc- 
tion of all the information on the tape 
record. 





TO REPAIR PIPE LEAKS —- 
QUICKLY, PERMANENTLY 


ANY PRESSURE ANY TEMPERATURE 


SKINNER-SEAL EMERGENCY PIPE CLAMP 
for pinhole or corrosion leaks. 


SKINNER-SEAL PIPE LINE CLAMP for 
long splits and bad corrosion leaks. 


In stock — all supply stores 


M.B. SKINNER COMPANY 


SOUTH BEND 21, INDIANA, U.S.A. 








STEEL PIPE 
and TUBING 








@ CARBON MOLY ‘ 
@ CHROME MOLY 
@ VALVES AND FITTINGS 
@ STAINLESS 
@ CARBON 
ALL SPECIFICATIONS —- ANY SIZE 
Write for Stock List 


MIDCONTINENT TUBE 
SERVICE, Inc. 


2120 Lee St., Evanston, Iil., Davis 8-4030 
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Suppliers eee 


THE ENJAY CO. INC., New York, has ap- 
pointed George Strutz sales representative 
in its Akron, Ohio, office. Strutz was for- 
merly development engineer for the Co- 
lumbia Southern Chemical Corp., Barber- 
ton, Ohio. He received a B.S. degree in 
chemical engineering from Fenn College 
and is a member of AIChE and ACS. 


BARRETT automatic 
Filling and Crimping Equipment 
for handling greases and other 

viscous fluids. 

@ No operator required. 

@ 100% air operated. 

Fills, seals, stomps and counts lug 
cover pails. Output of 15 pails per 
minute. Write for details on installa- 
tion to meet your requirements. 


ee 2 es ee . 
Manufacturing 





REFRACTORY HAYDITE 
Makes Higher 
Heat Resistant Concrete 
Haydite egate used with Lumnite cement 
produces 


ae 


2440 Pennway 








Phone GRand 1-2570 


UNIT 


Since 1915 


CONCRETE 


SAND AND CEMENT 
Placed by Air” 


We have the equipment, personnel 
and experience to complete 
GUNITE work anywhere. 


Send for specifications and bulletins 


GUNITE CONCRETE & CONST. CO. 


For more data on advertised products, use Readers’ Service Cards, last page. 





What's New in Equipment... 





Infrared Gas Analysis 


Instant diagnosis of operating difficul- 
ties and rapid adjustment during plant 
startup are made possible by infrared 
analysis at the Mississippi Chemical 
Corp.’s Yazoo City, Miss., plant. 

The instrumentation, M-S-A Lira, 
checks on gas purification operations in 
the ammonia synthesis - gas preparation 
facility by monitoring the carbon mon- 
oxide, carbon dioxide and methane content 
of hydrogen-nitrogen make-up streams. 

The infrared analyzer is a non-dispersive 
type infrared absorption comparison in- 
strument. Two similar Nichrome filaments 
are the separate radiation sources for the 
“test” and “reference” beams. A motor- 
ized reciprocating shutter, or “beam-chop- 
per,” alternately interrupts these in such 
a way that superimposing the two “blink- 
ing’ beams would result in a single steady 
beam. 

The stream sample flows through a 
stainless steel cell in the optical path of 
the “test” beam; a comparison cell in the 
other beam path contains a pure com- 
parison gas, usually nitrogen. 


310 


...and Manufacturers Literature 


Diagnoses Troubles 


After passing through the sample and 
comparison cell, the two beams unite in 
a beam combiner which focuses on a 
pneumatic microphone-condenser. The re- 
sult is an electrical signal of amplitude 
proportional to the difference in infrared 
absorption between the test sample and 
the reference standard. This signal, on 
amplification, actuates a recorder cali- 
brated to read directly the test sample 
components. 

In the Lira setup at Mississippi Chem- 
ical, a sampling manifold arrangement al- 
lows any one of six separate gas streams 
to be checked for impurity content. Nor- 
mal practice is to record continuously the 
methane concentration in two of the six 
streams, alternating from one stream to 
the other every four hours. When desired, 
the other impurities can be determined 
by the same type of instrumentation with 
minor internal modifications. Mine Safety 
Appliance Co. 

Circle El green card, last page 


Self-Adhering Industrial 
Markers Described 


To help engineering and plant mainte- 
nance departments in permanently identi- 
fying chemical flow fuel systems piping, 
ducts, conduits and other systems, a com- 
plete catalog outlining printed industrial 
markers, its legends and codes that give 
positive identification for the above sys- 
tems, is now available. 

Tel-A-Pipe self - adhering markers are 
furnished on easily handled dispenser cards 
for instant application. Saves hours of 
labor by eliminating messy painting and 
costly time consuming stenciling. Tel-A- 
Pipe temperature ranges from —300 F. to 
+300 F. Also available in vinyl, glass- 
cloth, aluminum-foil, and other materials 
desired by customer’s specification. West- 
line Products division, Western Lithograph 
Co. Circle E2 green card, last page 


Catalog Describes New 
Auto-Sampling Device 

A catalog on an auto-sampling device 
which continuously measures and records 
both the temperature and the tempera- 
ture-compensated viscosity of liquids flow- 
ing in process piping, has just been 
published. The Viscorater system is par- 
ticularly appropriate to the petroleum re- 
fining industry, 

Principal advantages of the Viscorator, 
in addition to continuous measurement, 
are rapid response and the elimination of 
cumbersome temperature baths. Capacity 
of the Viscorator is such that flow rates 
ranging from 4 to 18 gmp and viscosity 
ranges up to 2500 SSU may be sampled. 
Fischer & Porter Co. 


Circle E3 green card, last page 


GARLOLM GASKET CcurreR 


Round Gasket Cutter 
Is Also Used To Scribe 


A new bulletin describing the latest 
type gasket cutter has just been published. 
The tool is used to cut round gaskets 
from asbestos, rubber, fibre or cork sheets 
can also be used for prescision scribing 
and layout work. 

The gasket cutter, known as the ‘B” 
set, is a finely made tool featuring a 
hexagonal-shaped bar providing a six-sided 
face on which to mount the knife and 
point holders. This bar assures a smooth, 
positive gripping surface for the holders. 
The tool is adjustable to cut gaskets 1% 


PETROLEUM REFINER—V ol. 36, No. 10 





Burned up by inert gas costs? 


This Kemp 30,000 cu. ft. per hr. 
Inert Gas Generator meets all 
purging and blanketing needs at 
Gulf Oil’s Port Arthur plant. 
Complete safety is assured with 
the more-than-adequate supply 
provided by the generator. Re- 
fineries everywhere depend on 
Kemp equipment. 





Interior of Kemp Generator in action 


Come to Kemp 


Kemp Inert Gas Generators end the trouble 
and expense of bottled gas, provide a highly 
flexible source of supply at a fraction of the 
cost. With Kemp generators in your opera- 
tion, you can make liberal use of inerts . . . 
apply them to the improvement of many 
other operations. There are Kemp units to 
manufacture inerts in any quantity, for any 
application. 

Kemp equipment is dependable. You get 
rugged design, simplicity of operation, and 
almost complete elimination of maintenance. 
Each unit is completely-protected with safety 
devices. The heart of the generator is the 


Kemp Immersion 
Melting Pots 


famous Kemp Carburetor, for precise con- 
trol of inert quality, regardless of system 
demands. 

Kemp produced inerts belong in your 
plant for blanketing, purging, and 
protective uses agitation of batches 
during cooking . . . conveying combustibles 
and controlling reactions. 


For new installations or moderniza- 
tion programs, call in your Kemp 
Representative. Or write us for Bul- 
letin I-10. The C. M. Kemp Mfg. Co., 
405 E. Oliver St., Baltimore 2, Md. 


© 
Kemp Industrial Kemp Oried 
Cerburetors Dryers 








New Equipment... 


inches to 22% inches outside diameters. 
Center point and knife holders can be 
mounted on a bar for cutting larger 
gaskets. Samples of four widely used sheet 
packings are included with the cutter sets. 
The Garlock Packing Co. 


st IN TUBE MAINTE- Circle E4 green card, last page 
NANCE EQUIPMENT 


For over 27 years, Airetool 

Manufacturing Company has 

- pioneered in the research, 

auiian. development and manufacture of tools and air- 

powered motors for use in constructing and maintaining 

all types of tubular equipment. Today, many Airetool 

developments are accepted as “standard” methods by 

those in the tubular construction and maintenance 
industries. 


As refineries and industries grow larger and more 
complex, tube maintenance problems increase. Airetool 
designers and engineers combine modern research and 
planning methods with quality materials and precision 
construction so that today’s maintenance problems need 
not be handled by yesterday’s methods. 

AIRETOOL tube construction and maintenance 
equipment is your assurance of outstanding depend- 
ability and performance, 





TUBE CLEANERS — Rugged, fast cutting, easily remove 
hard scale and deposits. Air driven motors in wide range 
of sizes and speeds. P-type cleaner head illustrated, 


many others available. 
a 





CONDENSER CLEANERS — Power- 
ful, fast, and dependable. Air 
driven motors muffled for quiet op- 
eration. Built-in flushing system 
keeps cleaner heads cool, removes 
cuttings. 


Instrument Gives Continuous 


Analysis of Water Hardness 
AUTOMATIC TUBE EXPANSION A. Backed by more than three years of re- 
CONTROL SYSTEM — Accurately search and field studies, new instruments 
valle tabe joints to correct, pre- Py for continuous analysis of water for total 


; zs He hardness or silica concentration, is an- 
set tightness. The “standard nounced. Each analysis is on a fixed time 


for efficient tube rolling. = > = cycle with the results recorded on a sep- 
: arate unit that may include alarms or 
control devices. 


The analyses are based on the effects 

These are just a few of the many silica or hardness-causing calcium and 

Airetool products available for magnesium ions have on specific reagents 

your use. Remember . . . there’s which change the amount of light that a 

ree Tee Co an AIRETOOL tube cleaner and | given volume of sample solution will ab- 

See) tube expander for every type of | sorb or transmit. The difference in the 

: tubular construction. Write for amount of transmitted light through a 

free, illustrated literature. Ask for zero cell and a test cell is measured photo- 

~ Bulletin No. 60. electrically, and because the difference is 

BRANCH OFFICES: New York, Chicago, Tulsa, Philadelphia, Houston, Baton Rouge proportional to the concentration of silica 

REPRESENTATIVES: in principal cities of U. S.. Canada, Mexico, South America, or hardness, the instruments are calibrated 
EUROPEAN PLANT: Viaardingen, The Netherlands to read in units of concentration. 


CANADIAN PLANT: Brantford, Ontario The silica analyzer has a range of 0 
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Quick facts about services and equipment available to help you 


Corrosioneering N ews ® 





Published by The Pfaudler Co., Rochester, N.Y., U.S. A. 





Now, fill 600 quarts of lube oil a minute 
with Pfaudler’s NEW RPL-36 filler 


Regardless of viscosity, you can fill 
600 quart cans of lube oil a minute 
with the RPL-36 filler — fastest on 
the market. 

At this speed, you get filling accu- 
racy within + .1 fluid oz. with no 
spill-over to stain your cartons. 

You can easily make filling adjust- 
ments while the machine is running 
—from either of two points—one on 
each side. 

Empties won’t jam up when you 
move into high-speed operation be- 
cause an infeed screw provides uni- 
form acceleration. No matter how 
fast the machine is running, if there’s 
no can under the filling pot—there’s 
no fill. 

The RPL-36 gives you straight- 
line discharge. And the synchronized 
transfer of filled containers to your 
closing machine is engineered to fit 
your plant. 


For smooth operation and long life, 
all filler drive mechanisms are 
mounted on ball and roller bearings. 


All gears are enclosed in an oil bath 
for positive, continuous lubrication. 

Get full information on Pfaudler’s 
new RPL-36 oil lube filler. 


Check coupon for Bulletin 964. 





How 15 men put Pfaudler 
equipment “on stream” and 
keep it in prime condition 


The man hurried up the ramp into 
an airplane. As soon as he landed, a 
taxi rushed him to a train. Another 
taxi sped him to a ship. Ashore, still 
another taxi carried him to his des- 
tination: a Pfaudler customer’s plant. 


ie { r wre : | 
K 8 ea ap 


Supervision of installation crews at the plant 
site. Pfaudier field servicemen save time, often 
avoid equipment damage, and assure opera- 
tional efficiency. To help get equipment into 
place quickly, lifting lugs are conveniently 
located on all Pfaudier vessels. 


This performance, although out of 
the ordinary, illustrates well the first 
duty of our fifteen field service su- 
pervisors: when there’s trouble, get 
there fast; downtime costs money. 

The eldest of this group has been 
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servicing Pfaudler equipment for 45 
years. The “youngest,” relatively 
new with Pfaudler, has 20 years’ ex- 
perience in chemical processing. 

That’s the second mark of these 
men: experience and ability: ability 
to hire and direct a crew of riggers, 
ability to actually repair equipment 
in the field. 

Recently, in an unusual case, a 
customer’s plant was badly damaged 
by fire. A Pfaudler tank needed ex- 
tensive repairs, so the servicemen 
removed the tank from the line, 
shipped it to our plant, and re- 
installed it at the customer’s plant— 
all within a single week. 

That’s another dimension of the 
job: making quick decisions and 
knowing when to request assistance 
from the production, research, and 
engineering men in the home plant. 

The key words for the whole pro- 
gram are customer service—service 
in helping to get a plant started, rou- 
tine service to assure long use life, 
and prompt repair service to keep 
downtime to an absolute minimum. 

Users of Pfaudler process equip- 
ment know that this Field Service 
Department is itself just a part of our 
complete program which also in- 
cludes frequent seminars on corro- 
sioneering, maintenance classes, some 
of which are held in customer plants, 
a Customer Advisory Board to re- 
view new designs, and complete lab- 
oratory pretesting facilities. 


Would two-week delivery 
help you decide where to 
buy a heat exchanger? 


Off-the-shelf delivery by Pfaudler 
can solve many of your heat-trans- 
fer problems in just two weeks. 

This stocking program applies to 
tube side 316 stainless steel heat ex- 
changers with carbon steel shell in 
single- and double-pass, fixed tube 
sheet design. Capacities include 56, 
104, 149, 216 and 316 sq. ft. Other 
standard FTS sizes up to 20” shell 
diameters are quickly assembled to 
your specifications in four to six 
weeks. 

Pfaudler also stockpiles a complete 
line of flexible standard components, 
permitting quick delivery on many 
sizes of packed floating head, internal 
floating head and “U”’ bundle design 
types. 

If your needs can’t be met with 
standard stainless steel units, Pfaud- 
ler offers heat exchangers of many 
different alloys. Included are nickel, 
Inconel, monel, titanium, zirconium, 
Hastelloy, karbate and combination 
units of karbate and glassed steel, or 
glassed steel and alloy construction. 

Call on Pfaudler’s design depart- 
ment to help you solve your heat 
transfer problems. They’ll be glad to 
give you the benefit of years of ex- 
perience in the process industries, 
not only with heat exchangers but 
other integrated Pfaudler process 
equipment. 


New Heat Exchanger Bulletin 


Bulletin 949, just off the press, con- 
tains 28 pages of informative data on 
Pfaudler’s flexible 

standard and custom- 

built heat exchangers 

including applica- 

tions, types available, 

design specifications 

and operating char- 

acteristics. Check 

coupon. 


THE PFAUDLER CO. 

Dept. PR-107, Rochester 3, N.Y. 

Send me bulletins checked: 

(_] Bulletin 964, RPL-36 Lube Filler: 
(_] Bulletin 949, Heat exchangers; [] 
Bulletin 947, Pfaudler Buyer’s Guide. 


Name Title 


Company 
Address 


Zone State 


For more data on advertised products, use Readers’ Service Cards, last page. 





PEABODY. 
Quench Towers | 


are still the answer! 


* They quench, cool and clean gas— 


A large oil company in Texas uses a Peabody direct- 
contact quench tower in its ethylene plant. Cracked 
gas enters the tower at 600” F. and clean gas, cooled 
to 100° F., leaves at the rate of 103,500 C.F.M. 


The Peabody Tower is adaptable to a wide 
variety of flow cycles. It quenches and cools high 
temperature gas from reforming furnaces or 
synthesis gas generators, and simultaneously 
removes particulate matter, such as tars 

and carbonaceous material. 


This compact, low-pressure-drop unit provides 
minimum usage of low-pressure process water. 
It brings hot gas and coolant into intimate contact 
for positive mass transfer — gas can be cooled 

to within a few degrees of liquid inlet 
temperature. Outlet gas temperature and 
general performance can be held constant 

over a wide range of flow rates. 


If you want clean, dry, cool gas, use a Peabody Tower. 


PEABODY ENGINEERING CORPORATION 


232 MADISON AVENUE, NEW YORK 16, N.Y. 


OFFICES IN PRINCIPAL CITIES 
PEABODY LIMITED @ LONDON, S.W. 1, ENGLAND 


For more data on advertised products, use Readers’ Service Cards, last page. 





| shaft and 1 HP requires 
| Clark Flexible Link Shaft Co. 





| New Equipment... 


to 0.05 ppm. The standard ranges for the 


| total hardness analyzers are 0-3 and 0-5 
| ppm with a sensitivity of 0.03 and 0.05 


ppm respectively, calibrated as calcium 


| carbonate. Other ranges are available 


to meet special applications. Milton Roy 
Co Circle £5 green card, last page 


Remote Control for Hard 
To Reach Hand Valves 


A new flexible shaft with equal torque 
in both directions, unlimited length and 


| equal flexibility in all sizes from three- 
| eighths inch to three inches diameters, 
| suitable for remote controls and power 


drives, is now available. 

The links consist of trunnion blocks and 
two half links fastened together with 
screws or rivets. Cover materials are avail- 
able in a variety of materials including 
armored neoprene hose, non-metallic hose 
or semi-rigid tube. End fittings are avail- 


| able to meet given requirements. Minimum 


link length is three times the diameter 
and various link lengths can be combined 


| in one shaft using long links for straight 


runs. 

Torque ratings for manual torsional 
movement are 50 in. lbs. for % inch 
shaft, 200 in. Ibs. for % inch shaft and 
2500 in. Ibs. for 1% inch shaft. For motor 
drives at 1750 RPM % HP requires 
¥% inch shaft, % HP requires % inch 

A inch shaft. 


Circle E6 green card, last page 


Bulletin Describes Heavy 
Duty Centrifugal Pumps 


A new 16-page bulletin featuring Class 


| GT general-purpose, centrifugal pumps is 
| now available. GT pumps are built in six 


basic sizes ranging in capacities from 100 
to 3500 gpm, pressures of 450 psi, heads 
to 1100 feet and temperatures at 300 F. 


| They are horizontally split to permit com- 
| plete accessibility of all internal parts 
| without disturbing the suction and dis- 
| charge piping. 


Here are two-stage pumps that meet 
the requirements of a wide range of heavy- 
duty pumping jobs. They have widespread 
use on boiler-feed service at pressures to 


| 450 psi. 


The smaller size pumps feature single- 


suction impellers which are mounted back 


to back, with inlets opposed, thereby 
neutralizing axial thrust. The larger sizes 
have double-suction impellers which allow 
the liquid handled to enter simultaneously 


| from both sides. This double-suction de- 
| sign also provides thrust-free operation of 
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To help satisfy the growing thirst of modern auto 
engines for higher octane fuels, Wilshire Oil Co. of 
California decided to add a new catalytic reforming 
unit at its Norwalk plant. Design and construction 
were placed in the hands of Sweco’s Engineering and 
Construction Division. A logical choice. The two com- 
panies have been working together since 1923, when 
Sweco built an absorption plant for Wilshire at Santa 
Fe Springs. And for 34 years, Sweco had been supply- 
ing Wilshire with heat exchangers and other process 


equipment. SwEco was a known dependable quantity. 


High temperature, high pressure 


The Norwalk project was a 10,000 spp Platformer- 
Unifiner to upgrade low-octane naphthas. Tempera- 
ture and pressure requirements were high: The Plat- 
former — using platinum as a catalyst to reform the 
molecular structure of hydrocarbons—required 975° F., 
650 psig. The Unifiner — freeing sulfur from the 


Wilshire Oil Company of California’s new catalytic reforming and desulfurizing units 
at Norwalk, designed and constructed by Sweco to produce high-octane motor fuel. 


Teamed to Upgrade Lowgrade 


naphtha to permit high-severity reforming — required 
675°F., 850 psig. To meet process requirements, 
Sweco supplied 13 heat exchangers, designed and 
manufactured at its Los Angeles plant. 


Signed, sealed and “on stream” 


Approximately 13 months after Swreco engineers 
went to work, the Norwalk unit went “on stream.” 
(Total elapsed time included 7 months of field con- 
struction.) It’s a typical Sweco job. Done right, and 
done right on time, whether it’s in Tanganyika, the 
Andes, or around the corner in Norwalk, California. 

Typical also of Sweco teamwork on all jobs... in 
engineering and construction of refineries, chemical 
plants and ore beneficiating mills...in the design 
and manufacture of process equipment ...in a com- 
plete line of vibrating screen separators...or extended 
service in plant modernization; procurement and ex- 
pediting; plant operation. 

For more information on how Sweco teamwork 
may help your engineering and construction needs, 
write for Brochure E-5-333. 


pu Southwestern 


Engineering 
SWECO Company 


4800 Santa Fe Avenue, Los Angeles 58, California 


Engineers and Constructors . . . Manufacturers 





Tune in on 


Whats Yew 


at the 





. OF CHEMICAL 
> INDUSTRIES — 
! v 


, 





NEW YORK COLISEUM 


December 2-6, 1957 


Four full floors of fact-filled exhibits—over 500 displays, drama- 
tizing the latest developments in the industry . . . all under one 


roof ... new methods . .. new ways to cut costs. They reflect 
the results of the constant search for new processes, more effi- 
cient techniques and improved performance. 


Make your plans now to attend with your executives, engi- 
neers, designers and chemists. You will find hundreds of new 
ideas in the latest developments for the chemical industries— 
processing equipment, materials handling and packaging, lab- 
oratory apparatus, chemicals and raw materials, controls and 
instruments, etc. 


For your convenience, new sections have been established for 
displays of laboratory apparatus and supplies, chemicals and 
raw materials. This grouping of specific exhibits will save time 
in securing new and helpful information. 


DON’T MISS the greatest concentration of new and im- 
portant developments ever assembled in one convenient loca- 


tion. You will come away with valuable and profitable new 
ideas. 


Reserve Time and Place Now on Your Calendar. 


New York Coliseum, December 2-6, 1957 


26TH EXPOSITION 


OF CHEMICAL INDUSTRIES 


MANAGEMENT INTERNATIONAL EXPOSITION COMPANY 





New Equipment... 


the pump under normal operating con- 
ditions. 

Ring-oiled ball bearings with water- 
cooled housings are standard on GT 
pumps, however self-aligning sleeve bear- 
ings can be furnished when specified. The 
outboard sleeve bearing incorporates a 
Kingsbury thrust bearing which consists 
of a collar mounted on the shaft and bab- 
bitted stationary thrust shoes. It is pres- 
sure lubricated from a viscoil system built 
into the bearing housing. The inboard 
sleeve bearing is ring-oil lubricated. 

This new bulletin, describes in detail 
the many advantages of the Class GT 
pumps. It also incorporates cross-sectional 
drawings, installation views, selection 
charts and dimension tables. Ingersol- 
Rand. Circle E7 green card, last page 


Portable Tester Requires 
No External Power Source 


A new, bench-type hydraulic and pneu- 
matic test stand called “Porta-Tester” has 
just been developed for use wherever pres- 
sure equipment must be tested without an 
external source of power. The unit is 
self-contained, low in cost, portable, and 
can be operated without previous training. 


The “Porta-Tester” is designed for test- 
ing safety and relief valves, globe, gate, 
plug and other valves, pressure vessels, 
piping and pump cases. It is suitable for 
the liquid testing up to 3000 psi. of male 
screwed valves 2 inch through 3 inches 
inclusive and all female screwed valves 
¥Y2 inch through 1 inch, as well as flanged 
valves to 4 inches with 600 Ib. A.S.A. 
flanges. The unit is furnished with mount- 
ing adapters, hand pump and gages and 
an air connection is provided for seat- 
leakage testing. Farris Engineering Corp. 

Circle E8 green card, last page 


Tefion Packings 


Described In New Brochure 

Complete service and technical details 
on chemically-inert mechanical packings 
fabricated from Teflon are provided in a 
new brochure on packings. Contents in- 
clude 15 types of braided construction, 
C-VU and C-VH rings, six types of 
molded construction, cup and cone rings 
and combination sets. 

The company’s packings are manufac- 
tured in a variety of types, styles and 
sizes to meet every industrial service con- 
dition. They can be used to handle any 
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An instrument man tells why he uses 
a LECTRODRYER* on every control system 


Air cools in lines to atmospheric tem Hot air from compressor con 
perature 85 F. condensing more water tains 13.7%/hr. water vapor 


2.85*/hr. water vapor O*/hr. liquid water Compressor 


200 CFM output free air 
Separator strips air of nearly at 100*/sq. in. gage 
Separator removes all the liquid water leaving 


45*/hr. liquid water 


Trouble is still encountered 


unless some of the water free water. Air still 3.3*/hr. water vapor 


contains 2.85*/hr 


water vapor AFTERCOOLER 


75 F 
HO in 


vapor is removed 


Compressor Inlet 
200 CFM air 85 F. & 70 F. dewpoint 
13.7*/ hr. water vapor 
SEPARATOR O*/hr. liquid water 
ooled by aftercooler to 
90 F. condensing some moisture 
3.3*%/hr. water vapor 
10.4*/hr. liquid water 


quia water 


Om < Y 
Y ystem 


Air dr ea to rT 8) F dewpoint con 
tains .01*/hr. water vapor, 0*/hr 
liquid water, so no chance for 


ondensation even when atmos 





c temperature drops severely 


Aftercoolers, traps and separators catch only the free water in compressed air. Vaporous 


moisture gets out into the lines and condenses—a trouble-maker at instruments, valves 
and air motors. 


Rust, mud and ice form and interfere with sensitive controls. But not on a system safe- 
guarded by Lectrodryer equipment. The above chart tells you why. 


Whether your controls call for large or small amounts of air, there are Lectrodryers 
in sizes to suit. Bulletin 223B describes them. For a copy, write Pittsburgh Lectrodryer 
Division, McGraw-Edison Company, 307 32nd Street, Pittsburgh 30, Pennsylvania. 


Lectrod ryer 


*REGISTERED TRADEMARK U.S. PAT. OFF. 
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FOR GREATER ECONOMY 


and. 


DIVERSIFIED APPLICATION 


In the modern and up-to-date Doyle & Roth plants, we have every 
means of designing, developing and fabricating precision tubular 
products. 


Our engineering department has met many unusual problems 
requiring extensive knowledge in the field of heat transfer en- 
gineering. This “know-how” is available to you. 

D. & R. also passes on to you, the economies of its standardiza- 
tion program. Starting with 

engineering and following 

through on _ construction, 

economies are substantial. 

Materials are purchased to 

rigid specifications and 

standard components are 

stocked. 


f CONTACT DOYLE & ROTH 
For prompt attention to your 
INDIVIDUAL REQUIREMENTS 


r aba 
yRTH <TREET BRO 
FO 


For more data on advertised products, use Readers’ Service Cards, last page. 
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New Equipment. « « 


| industrial acid, solvent, corrosive or alkali. 


Operating temperatures range from —120 


| to 500 F. 


The new brochure gives specific recom- 


| mendations as to services, applications and 


temperatures. Information on pressures, 


| dimensions and mechanical requirements 
is also provided. Crane Packing Co. 








Circle E9 green card last page 


New Electrical Tape Fuses 
Into a Solid After Wrapping 


Made of an entirely new formula de- 
veloped in the company’s research labora- 


| tories, a new tape, has been designed for 


splicing and terminating either plastic or 
rubber cables. For connections operating 


| under 2000 volts it serves as both insula- 





tion and sheath . . . no other tape is 
required. This “two-tapes-in-one” feature 
is possible because Okoweld, while possess- 
ing optimum electrical characteristics, is 
also resistant to weather, chemicals, flames 
and mechanical abuse. It can jacket as 
well as insulate. Another feature—it comes 
in five colors for phase and circuit color- 
coding, 

Upon application, this new tape rapidly 
fuses into a solid, homogeneous wall 
around the connection. No adhesives are 
involved. Okoweld is listed by the Under- 
writers’ Laboratories, and is the only self- 
fusing tape approved by them for use as 
“*. . Sole insulation and covering of joints 
and splices in electrical conductors.” The 


Okonite Co. 


Circle E10 green card, last page 


Welders Goggles Have 


Prescription Lenses 
The availability of the first flash gog- 
gles with prescription lenses is announced 
The goggles, new in the welding indus- 


| try, are for wear under the welding hel- 


met or hand shield in inert-gas-shielded 


| metal-arc welding, as recommended in the 


safety standards of the American Weld- 
ing Society. 

Heretofore, many welders who wear 
glasses have had insufficient eye protec- 
tion because there are no goggles avail- 
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Acids and acid industrial 
atmospheres will ruin 
some insulations.. . 





FOAMGLAS 


INSULATION 


is acid-proof! 


—like any true glass, FOAMGLAS is not attacked by common acids 
and acid fumes. And inorganic FOAMGLAS is the only thermal insula- 
tion which combines all these additional performance benefits in one 
material: it is waterproof and vapor-proof . . . incombustible . . . has 
remarkable compressive strength . . . is easy, economical to handle 
and install. Write today for detailed literature. 


14% Pittsburgh Corning Corporation 
itis Dept. z-107 , One Gateway Center, Pittsburgh 22, Pa. 
In Canada: 57 Bloor Street West, Toronto, Ontario 





PRODUCTS. 


will PURCHASE 
or REFINE... 
for your account. 


The facilities and experience of Truland 
may be employed advantageously 
for the economical upgrading 
and disposal of solvent 
mixtures and organic 
by-products. 

Our technically 

trained personnel 

are available to discuss 

the refining of any solvent 
mixture or organic by-products. 


Send for new booklet 
which describes our 
operation 


Division of The Trubek Laboratories Incorporated 








JACKETED PIPE 
and FITTINGS 


@ The above cutaway illustrates H & B standard jacketed welded pipe and fitting con- 
struction, designed to allow complete jacketing of the product pipe. Special jigs and 
fixtures enable H & B to insure complete uniformity of the jacket area in relation to the 
O D of the product line and the I D of the jacket pipe. All H & B jacketed equipment is 
hydrostatically tested at 450 to 500 p.s.i. H & B welded steel jacketed fittings are ideally 
suited for process piping of pressures reaching 300 p.s.i. and temperatures up to 
750°F.... A few of these fittings and valves are illustrated below. For more information 
send for bulletin J-57. 


HETHERINGTON & BERNER INC. «+ 747 KENTUCKY AVE., INDIANAPOLIS 7, IND, 
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New Equipment... 


able which will fit over their glasses and 
under a welding helmet. The new pre- 
scription flash goggles offer a practical 
solution of this problem. 

They are obtainable in ten lens styles; 
variations of the single-vision, bifocal, and 
trifocal types. As specified in the safety 
standards, they have side shields, and the 
lens shade is number two. Air Reduction 
Company. 

Circle E11 green acrd, last page 


94-Page Wire Rope Catalog 
Has Metallurgical Tables 


This company has announced publica- 
tion of a new catalog illustrating its line 
of industrial wire cloth, screens and wire 
cloth products. 

Within its 94 pages, the new volume 
includes a complete description of the 
types and sizes of industrial wire cloth 
available, typical applications and a num- 
ber of useful metallurgical tables. A com- 
pletely new section also gives standard 
trade definitions and ordering information. 
The Cambridge Wire Cloth Co. 

Circle E12 green card, last page 


New Design Desuperheater 
Uses No Spray Nozzles 


A new desuperheater, just developed, 
represents an advanced approach to de- 
superheater design. Tests over such a wide 
load range as 50 to 1 show that reduced 
steam temperature can be held constant 
to meet the most rigid quality demands 
only 20 feet downstream from the de- 
superheater outlet. 

No long run of piping is needed to mix 


| cooling water intimately with steam. There 


are no spray nozzles, traps, glands or stuff- 
ing boxes to require maintenance. Fur- 
thermore, no atomizing steam is needed. 

The desuperheater consists of a section 
of steel pipe enclosing a self-regulating ori- 
fice extending around 360 degrees and a 
weighted ball held in cancentric position 
by Inconel springs. Cooling water, under 
the control of a diaphragm-operated valve 
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HEAT EXCHANGERS to match your special needs 


You can depend on Whitlock Heat Transfer Equipment to satisfy 
your most complex requirements. Whitlock designs and manufactures 
not only the standard sizes and types of heat exchangers, but special 
exchangers for high and low temperature service, for operating pres- 
sures ranging from complete vacuum to thousands of pounds per 
square inch, constructed of almost any workable material. These ex- 
changers are supplied as individual units, semi-packaged systems, or 
packages having complete operating controls. Write for recommenda- 
tions and Bulletin 250. 

THE WHITLOCK MANUFACTURING CO. 

75 South St., West Hartford 10, Conn. 


In Canada: Darling Brothers, Ltd., Montreal 





A primary aftercooler designed to remove the heat generated in 
compressing ethylene gas to 3700 Ibs. per square inch. The inner cooler 
tubes containing this pressure are of heavy wall seamless steel, with 


Typical of many packaged units regularly manufactured by Whitlock, their external walls protected by a cladding of admiralty metal from 


this large convertor with auxiliary heat exchangers comprises a complete corrosion by the water in the outer pipes. 
operating unit. Whitlock Engineers are thoroughly experienced in design- 


ing heat transfer equipment to meet your special operating conditions. 


Secondary gas precooler is one of nine used with the reactor in a 
modern chromium ore plant. This stainless steel cooler reduces stack gas 
temperature from 1500° employing cooling water at about 100°F. Since 
it was necessary to provide means for accommodating the expansion of 
component parts due to the elevated temperatures, two corrugated 


expansion joints were included in designing the unit. Designers and builders of bends, coils, condensers, cool- 


ers, heat exchangers, heaters, piping, pressure vessels, 
receivers, reboilers. 
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New Equipment... 


responsive to a temperature controller, 
enters the orifice chamber at a uniform 
rate of flow around the 360-degree 
periphery. 

In operation, the force of the steam 
flowing through the desuperheater raises 
the ball an amount determined by weight 
of the ball and amount of steam flow. 
Each rate of steam flow gives the ball a 
different position, with a practically-con- 
stant pressure drop—normally 3 to 4 psig 

for all flows. 

Cooling water enters the steam at the 
seat of the orifice, the point of highest 


pressure drop. With the ball held in con- 
centric position by the springs, the in- 
coming steam flows uniformly around the 
360-degree periphery through which the 
cooling water is introduced. Introduction 
of cooling water is further aided by the 
aspirating effect created by pressure drop 
in the steam passing through the annular 
restriction between the ball and ring. 
The result is high turbulence regardless 
of rate of flow, with instant and intimate 
mixing of cooling water into the steam for 
complete vaporization, Since the desuper- 
heater body is always mounted vertically, 
water not immediately absorbed remains 
in suspension until completely dissipated. 
Copes-Vulcan division, Blaw-Knox Co. 
Circle E13 green card, last page 


THE QUALITY NAME 


IN TUBE EXPANDERS... SINCE 


1892 


Tube Expanders and Cutters for Condensers 








= 


No. 255—for average tube sheets 








Series 400-——IDEAL Tube Cutter (shown 
in use) for non-Ferrous Tubes. Availa- 
ble in sizes for %" and larger Tubes. 


- Confidence is your assurance that IDEAL 
products will get your job done—and done 

‘tight. The Gustav Wiedeke Company has 
specialized in Tube Expanders, Tube Cutters, 
and Operating Accessories since 1892. Write 
for new General Catalog 81. 


The Gustav WIEDEKE Company 
Dayton 1, Ohio 


For more data on advertised products, use Readers’ Service Cards, last page. 





Measure and Transmit Small 
Flows With New Instrument 


Small flows, with a minimum range of 
0.003 to 0.010 gpm of clean water and 
similar liquids and from 0.010 to 0.040 
scfm of air and other gases, can be 
measured and transmitted by a new In- 
tegral Orifice d/p Cell Transmitter. It 
was developed to meet research and pilot 
plant needs, as well as for process opera- 
tions such as rationing small flows. 

The new instrument has a manifold 
with a removable orifice through which 
the measured fluid flows. Resulting pres- 
sures across the orifice are applied to the 
high and low pressure sides of a stand- 
ard silicone-filled twin diaphragm capsule. 
The resulting differential, balanced by a 
pneumatic feedback mechanism, produces 
a 3-15 psi output signal proportional to 
differential pressure for remote indication 


| or recording. 


Six standard orifices in bore sizes from 
0.020 to 0.250 inches are available with 
the transmitter. Simple removal of mani- 
fold permits change of orifice for new flow 
range. A conversion kit containing set of 
orifices and manifold is also available so 
that existing transmitters of the 13A type 
can be converted in the field to measure- 
ments of small flows. 

Since transmitter is installed directly in 
a process line, it needs no separate primary 
device and therefore no meter leads. Trans- 
mitter range is adjustable between the 
limits of 0-20 and 0-250 inches of water. 
Maximum working pressure is 1500 psi; 
maximum working temperature, 250 F. 


The Foxboro Co. 
Circle E14 green card, last page 


Data Book Describes 
All Types of Strainers 


A new complete bulletin on start-up, or 
temporary strainers has just been com- 
pleted. This is an engineering data hand- 
book showing all sizes from two inches 
through 24 inches in the regular flange 
series and the ring joint type. All types, 
including cone, basket and flat are il- 
lustrated, with various sizes, giving 100 
percent and 200 percent pipe opening. 
Perforated steel, along with woven wire 
types are illustrated. Where large types 
require fine mesh, special structural metal 
to support the fine wire mesh has been 
designed and illustrated. These strainers 
come in all normal steel, stainless steel 
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NEW ZALLEA HyPTor TOROIDAL EXPANSION JOINT 


For unequalled endurance at pressure and temperature extremes 


HyPTor corrugations have a circular 
or toroidal cross section which pro- 
vides a lower operating stress at any 
given pressure than any other 
corrugation shape. 


This unique toroidal expansion joint with 
thin-walled bellows is setting new per- 
formance and durability records in high 


pressure, high temperature service. It was 


developed to meet the severest operating 
conditions without gacrificing long life. 


Minimum stress at high pressures is one 
advantage of the Zallea HyPTor. This is 
due to the thin-walled bellows and toroidal 
corrugations. Thin walls develop lowest flex- 
ing stress. The toroidal cross section assures 
lower operating stress at any pressure. 


Superior performance at high temperatures. 
The toroidal corrugation of the HyPTor 
makes it suitable for use at high tempera- 
tures. Also, the HyPTor is hydraulically 
formed and free from circumferential 
welds which would act as stress raisers. 


Longer life on the job. The ability of the 
HyPTor to absorb punishment without 
ill effects has been proved in service. A 
number of HyPTor Expansion Joints de- 
signed for 700 psi working pressure, were 
installed in liquid oxygen service in 1948. 
They are still operating ...at pressures 
up to 2300 psi. 

Get the complete story of the new Zallea 
HyPTor Expansion Joints. Our new 72- 
page Expansion Joint Manual gives full 
details—plus worthwhile information on 
basic types, design and installation data, 
expansion joint selection and recom- 
mended specifications. Write on your 
Company letterhead, for your free copy 
of Catalog 56, Zallea Brothers, 890 Locust 
Street, Wilmington 99, Delaware. 


*Potented 


expansion joints 
Zallea Brothers, Wilmington 99, Delaware 


World’s largest manufacturer of expansion joints. 








<@{Q> SPECIALTY ITEMS 


MAKE YOUR POWER PLANT 
AND ENGINE ROOM 


T he Conco Gun 


and Cleaning Plugs economically 
keep steam condenser and heat ex- 
changer tubes clean. They are 
typical of the many Conseco Spe- 
cialty Items that guarantee eco- 
nomical, efficient Power Plant and 
Engine Room operation. 


The famous Flowrites combat 
erosion at tube inlets. Fibre Plugs 
plug leaky tubes without any 
danger of air leakage through the 


material. 


Bevel Gear Universal Joints assure 
perfect remote control of high and 
low pressure valves, conveyors, 
window lights, ventilators, etc. in 
inaccessible locations. 


Yes, every Conseco Specialty Item 
is backed by Conseco’s thirty 
years of experience. Each is the 
best of its kind for its particular 
service. 


Send for Specialty Bulletin — 
NOW 


Get complete details of all Conseco 
Specialty Items for smoother, more 
efficient operation. 











FLOWRITES 


BEVEL GEARS 

















WIZARD INJECTOR 








CONDENSER FERRULES 





Designers and Bulders of Equipment for Power, Reting, Chemical and Marine Industries 
56 BLOOMFIELD STREET 
HOBOKEN, N. J. 


Sey) Cie SS al 





¢ SEND FOR THIS STEAM CONDENSER CATALOG 


to increase efficiency and cut power costs 





CONSECO DESIGNS AND BUILDS 
HEAT EXCHANGERS @ CONDENSERS @ FEED WATER HEATERS @ PRESSURE 


VESSELS @ EVAPORATORS @ STEAM 


STRAINERS @ 


JET AIR EJECTORS @ FILTERS AND 
INSTRUMENTS @ SEWAGE EJECTORS @ CONDENSATE 


COOLERS @ SPECIALTY ITEMS oo ENGINE PARTS @ SERVICE WATER 


OLERS 


Descriptive Bulletins Sent Promptly 18 


For more data on advertised products, use Readers’ Service Cards, last page. 


B New Equipment. ee 


and bronze. A complete price schedule 
for use of estimators is printed on sep- 
arate sheets. M. W. Atken Co. 


Circle E15 green card, last page 


All-Plastic Check Valve 


Operates 2 Million Cycles 

The first all-plastic lift check valve has 
just been introduced. Body and compo- 
| nents of the new valve are made of nor- 
mal impact rigid polyvinyl chloride to 
provide high corrosion resistance to al- 
kalis, acids, inorganic salt solutions and 
other corrosive flow material. A highly 
durable PVC spring positions the disc to 
| assure quick and complete shutoff. 

The new PVC check valve operates suc- 
cessfully at pressures up to 150 psi at 
75 F. Complete shutoff was obtained with 
the valve during and after 2 million con- 
tinuous cycles under 125 pounds of air 
and 50 pounds of water. 

A long service life for the valve is pro- 
vided by the all-PVC construction. The 
| valve has been completely immersed in 
corrosive fluids for a long period of time 
without any damage to its body and com- 
ponents. The PVC spring which controls 
the valve’s discs retained its resilience after 
several million operating cycles. Walworth 


Co. Circle E16 green card, last page 


68-Page Book Describes 


Anhydrous Ammonia Uses 

A new, 68-page technical data book on 
anhydrous ammonia and ammonia liquor 

has just been prepared. 
| The book fully describes anhydrous 
| ammonia and ammonia liquor, listing their 
| chemical and physical properties, specifi- 
| cations, handling and storage features, 
unloading methods, analytical procedures, 
and bibliography. 

Graphic illustrations include data per- 
taining to viscosities, density, vapor pres- 
sures, boiling and ‘freezing points, and 
other characteristics. Allied Chemical & 
Dye Corp. 

Circle E17 green card, last page 





Lube Manual on Plug Valves 


Prescribes Lube Selection 

A new 12-page illustrated plug valve 
| lubricating manual has been issued. The 
| new manual describes the function of lub- 
| ricants in lubricated plug valves and the 
| essential properties of an effective lubri- 
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ON CRACKING COSTS... 


use perforated 
column internals 


:\) “ 
THE pro OF YOUR | Now you can equip fractioning towers with 


° internals fabricated of Hendrick perforated metal 

10 vel plate. Hendrick “custom-tailors” perforated metal 

decks in commercially rolled metals and gauges 
Satna ° “eo . 
to meet your own detailed specifications. 
Modern Column Internals produce greater capacity 
... reduce high cleaning and replacement costs 
caused by fouling and corrosion. And they're 
You benefit, that is, from Plibrico’s more than fabricated of Hendrick’s own perforated metal . . . 
forty years of dealing with refractory and com- clean cut perforations assure uniformity of mesh 
bustion problems. All that experience is direct- and long service life. For more detailed 
< applied 7" tee! ag by our A age information mail the coupon below and let us set 
Pent. F ree Soe eres EAERS SUC up a date to meet with your process designer. 
developments as Plibrico’s M-1 Specification, ‘ 
eliminating costly supporting armor while al- Pe ea Ne PND Ea aD an 
lowing our two-component lining to do the job HENDRSE MANUFASTURING COMPANY 
Pe : s . 36 Dundaff Street, Carbondale, Penna. 
at low initial cost, with service equaling or G 
, 24 entlemen: 

excelling other methods. Such are the makings 
of a “pro”. 


In a few days time you can have a plan in your 
hands that took over forty years to develop. 


[] Please send me FREE literature 
(] Send representative 


Name__ 


Put this “pro” to work on your next process 
equipment lining puoject. 


Company____ 


+ b~ 


City ———— 





(ee ee ce ee ee ee ee ee ee ee ee ee ee es ee ee ee es ee ee 


HENDRICK 


—_— ahaa MANUFACTURING COMPANY 
PLIBRICO COMPANY @ CHICAGO 14, ILL. Perforated Metal * Perforated Metal Screens * Wedge-Slot and Hendrick Wedge 


Plibrico Sales & Service in Principal Cities | Wire Screens « Architectural Grilles * Mitco Open Steel Flooring * Shur-Site 
‘Treads * Armorgrids * Hendrick Hydro-Dehazer * Petrochemical Column Internals 
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STOPPLE APPLICATION 
HOT TAPPING 

PIGGING 

BUSHINGS & INSULATORS 


Agent for T. D. Williamson, Inc. 


MARKER VENTS 
AERIAL MARKERS 
WELL MARKERS 
SAFETY SIGNS 


Sole Distributors for L & M Co. 





ASPHALT OUTERWRAP 
ASPHALT COATING 
ROCK SHIELD 


Agent for Gulf States Asphalt Co. 


H & H GAS ODORIZERS 
Built to your 
specifications 


Manufactured by Tod Pazdral 





GUILLOTINE SAWS 
NATIONAL SAWS 


Agent for E. H. Wachs Co. 


MERCURY HYDRAULIC 
PIPE PUSHERS 


“Tell, Ent 
Well, Be There! 


You can depend on Topaz sales engineers to be on the 
Job--on time--working in cooperation with your engineering 
department. Topaz service includes furnishing all equip- 
ment on a lease, contract or purchase basis. Call Topaz day 
or night... we'll be there! 











TOD PAZDRAL 





PIPELINE SPECIALTIES 


2525 South Boulevard @ Houston 6, Texas 
Day Phone JA 2-1403 @ Night Phone MA 3-5680 


For more data on advertised products, use Readers’ Service Cards, last page. 


m New Equipment... 


cant, Detailed information on how to 
select the right lubricant and how to 


apply it is presented in text and pictures. 


A two-page chart lists more than 560 


| flow materials which lubricated plug valves 
| service, and opposite each is its recom- 
| mended lubricant number. The service 


range of each lubricant is presented in 
another chart along with a description of 
the lubricant and its temperature range. 
Walworth Co. 

Circle E18 green card, last page 
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Shaft Mounted Gearmotor 
Provides Remote Control 


A new shaft mounted gearmotor pro- 
vides remote electrical control with indi- 
cation of position, speed, valve setting, 
etc., obtained on a calibrated meter. 

The Shaftrol includes a built-in poten- 
tiometer that provides remote indication 
and control for valves, variable speed 
drives, gates, jacks, and variable displace- 
ment pumps. The potentiometer may also 
serve in bridge circuits of automatic con- 
trol systems. Control may be by dial con- 
trol, by push button (as indicated in the 
photograph) or it may be automatic from 





limit switches, controllers or proportion- 
ing devices. 
The Shaftrol mounts on shafts from 


| one-fourth-inch to one-inch in diameter. 


Installation is quickly made through use 
of a mounting shaft collar. Shaftrols are 
| furnished with a torque arm that com- 
pensates for any runout that may be 
present in the shaft on which the gear- 
| motor mounts. A wide range of operating 
| speeds and torques can be had by specify- 
| ing the desired ratio of the three or four 
stage reduction gearing. A variety of po- 
| tentiometer gear ratios may also be had 
| so that full scale deflection of the cali- 
brated meter may be obtained for rotation 
of the driven shaft from one-sixth revo- 
lution to 40 or more revolutions. Limit 
switches, which are optional, may be set 
| to limit travel to any desired amount. 
| The Jordan Co., Inc. 
Circle E19 green card, last page 


| Booklet Compares Costs 


of Heat Exchanger Design 


Announcing the publication of a new 
booklet on “Design and Cost Comparison 


| of Heat Exchangers . . . Using Wolverine 
| Trufin.” 


This new booklet should be of assist- 


| ance to engineers, estimators and design- 
| ers. It will give a rapid analysis of the 


comparable costs between a plain con- 
denser tube and a Trufin Type S/T shell 
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The rotor of a Terry solid-wheel 
turbine is a single forging of spe- 
cial composition steel. It is first 
rough turned in two operations, as 
shown, and then two cuts are taken 
to mill the semi-circular buckets 
from the solid metal. The wheel at 


the top has been finished, ready for 
mounting on the shaft. The result 
is a single-piece wheel with no 
parts to loosen or wear out. 


Blade wear, which might occur 
after many years of usage, is not 
important, because the power-pro- 
ducing action of the steam takes 
place on the curved surfaces at the 
backs of the buckets. Thus wear 
does not materially affect horse- 
power or efficiency. 

The blades can’t foul. They have 
a one-inch clearance, and are 
further protected by the projecting 
rims at the sides of the wheel. 

The Terry solid-wheel turbine is 
an extremely reliable piece of 
equipment. Write for details — 


today. Ask for a copy of bulletin 
S-116. 


THE 
TERRY STEAM TURBINE CO. 


TERRY SQUARE, HARTFORD 1, CONN. 


TT-1204 
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Quoth Sir Galvaknight: Only Complete 


PROTECTION 
is Good Enough 


And the best complete 
anti-rust protection for 
iron and steel is hot-dip 

galvanizing. The hot-dip 
process seals out corrosion 

on all surfaces, as no other 
protective coating can. Armor- 
plate your iron and steel with 
hot-dip galvanizing by the 
Southwest’s largest commercial 
galvanizers, the Nowery J. Smith 


Company! 
Senith 
Nowe4 yy * “COMPANY 


Commercial Galvanizing 


8000 Hempstead Hwy. 
P. O. Box 7398 


UNdrwd 9-1425 
Houston 8, Texas 





EXCHANGE 
and PROCESS 
EQUIPMENT 


M & L STILL REBOILER 


CODE CONSTRUCTION: A.S.M.E. 
Code Stamped and to T.E.M.A. 
Specifications 

MATERIALS: All Carbon Steel 

PHYSICAL DIMENSIONS: Shelli—44” 
dia., 8’9" Length, 11/16” thick, 
1500 Steel Tubes (34”° O.D. x 14 

B.W.G.) 


THIS 
NAMEPLATE 
IS YOUR 
_ GUARANTEE 
[| OF 
QUALITY 


TEST PRESSURE: 415 Ibs. 
DESIGN TEMPERATURE: 450°F 
WEIGHT: 9500 Ibs. 


As a result of our many years of experience we at M&L have an unusually 
thorough knowledge of the appropriateness, adaptability and qualities of 
fabrication of a wide variety of metals. This accumulated knowledge, 
coupled with our engineering experience and the important ‘‘extras’’ in 
fabrication is your assurance of practical trouble-free equipment . 

at the lowest possible cost. 


Condensers 
Evaporators 
_ Jacketed Kettles 
| Ribbon Mixers 
| Agitators 
Reactors 
Pressure Vessels 
| Heat Exchangers 
Reboilers 


$63 : 
ss : 


An excellent case in point, is the Still Reboiler illustrated above. In 
the fabrication of the Reboiler, every seam was X-rayed to make abso- 
lutely certain the welding job was perfect. This is typical of the ‘“‘extra’’ 
care you can expect and get from M&L. 


Why not call on us the next time you need equipment. We design and 
construct to A.S.M.E. and A.P.I. code or can build to non-code 
standards. Please state all conditions of service. 


NEWARK 4 
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New Equipment. - - 


and tube exchanger over the range of the 
more common applications. 

Companies using shell and tube ex- 
changers will be able to quickly estimate 
not only where Trufin Type S/T should 
be used but the economies of specifying 
Trufin in specific applications. Wolverine 
Tube. Circle E-20 green card last page 


New Unit Analyzes 4 Gas 
Components Continuously 


The availability of a new, low cost in- 
dustrial gas chromatograph control unit 
and analyzer section for the continuous 
analysis of as many as four components 
of a specific gas stream, was recently an- 
nounced. 

The chromatograph features two dis- 
tinct instruments which can be placed 
as much as 1500 feet apart yet maintain 
accurate measuring and recording, The 
chromatograph features simplified control, 
visual and permanent recorder readout, 
an accuracy of + or — one percent, a 
locking door, an integrated test circuit to 
facilitate periodic maintenance without 
disassembly, and automatic or manual op- 
eration. 

It features + or — 0.2 degrees C 
temperature control for operation up to 
110 C and provision for true split column 
operation allowing complete analysis of 
up to four high and/or low boiling point 
components in a single stream. A single 
action five-way linear sample injection 
valve which duplicates the action of five 
conventional two-way valves is the heart 
of the gas handling system. Beckman In- 
struments, Inc. 

Circle E21 green card, last page 


Nuclear Systems For 
Producing Electricity 

The company has just announced the 
publication of a paper reviewing reactor 
systems to produce commercially useful 
electricity from nuclear energy. 

The paper, which presents a detailed 
picture and word description of various 
systems using water, gas, sodium and 
liquid-fuel as coolants, originally was pre- 
sented as a lecture this year, at the 
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at TIDEWATER’S refinery of the future 
safe, dependable, trouble-free 
valve operation means 











Here, at the World’s newest and finest refinery where equipment standards are high 
... technology far advanced ... six LimiTorque type S3 valve operators at the 
base of the big “‘cat”’ recycle catalysts around the clock .. . help maintain throughput 
capacity of 102,000 BPD. 

In fact, in the refinery section alone 134 LimiTorque Motorized Controls provide 
safe, automatic, trouble-free valve operation. LimiTorque is more than proud to 
have played a part in this tribute to American ingenuity. 

Wherever automatic, remote valve operation is required, LimiTorque will pro- 
vide rapid, precise control under a wide range of operating conditions. Actuated by 
electricity, hydraulic pressure, air, or high pressure gas, LimiTorque can be readily 
field mounted on existing valves. For specific applications, contact your valve manu- 
facturer or nearest LimiTorque representative. 


One section of eight LimiTorque operators con- 
trolling flow of crude oil to and from tank farm 


es, 


es a= 


Automatic control panel for LimiTorque operated One of six LimiTorque S-3 specials regenerating 
plug valves at base of cat cracker. catalysts at base of huge orthoflow fluid cat cracker. 36 in. valves on ten giant twin strainers. 


- - prea sete Nee! Naha err iaroo 
Limi orgque PHILADELPHIA GEAR WORKS, /NC. 


ERIE AVE. &G STREET. PHILADELPHIA 34, PENNA. 
Offices in all Principal Cities 
INDUSTRIAL GEARS &@ SPEED REDUCERS * LIMITORQUE VALVE CONTROLS * FLUID MIXERS * FLEXIBLE COUPLINGS 


operate 


Limitorque Corporation « Philadeiphia 
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ONE OF THE WORLD’S LARGEST CAT CRACKERS benefits from concrete linings made with Atlas Lumnite cement. Constructed at Gulf Oil's 
Philadelphia refinery by The M. W. Kellogg Company, it has 64,000 bbi. daily capacity, producing high-octane motor fuels, heating oils, propane- 
propylene, butane-butylene. Reactor tower (30° 8’ x 71’) and regenerator (56’ x 84’) are lined with an insulating castable made with Lumnite cement 


For long service, economy-—line refinery units 
with concretes made with Atlas LUMNITE* 


@ Industrial concretes made with Lumnite cement and suitable 
aggregates resist heat, combat corrosion and provide insulation. 


@ Production loss due to installation or repairs is minimized 
because placement is fast and easy. Service strength is 
reached within 24 hours. 


@ Service life of installations is extended. 


For maximum convenience, use Lumnite-made castables. 

These are packaged mixtures, ready for use. Just add water, 

mix and place. Made and distributed by leading manufacturers 

of refractories. For more information, write: 

Universal Atlas, 100 Park Avenue, New York 17, New York. 
*“LUMNITE” is the registered trademark of the calcium-aluminate 


cement manufactured by Universal Atlas Cement Company. 
sé 


UNIVERSAL ATLAS CEMENT COMPANY - member of the industrial family thatservesthenation—UNITED STATES STEEL 





OFFICES: Albany - Birmingham - Boston - Chicago - Dayton - Kansas City - Milwaukee - Minneapolis . New York - Philadelphia - Pittsburgh - St. Louis « Waco 
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New Equipment... 


European Atomic Energy Courses for Man- | 
agement in Paris, France. General Electric | 
Co. Circle E22 green card, last page 





Ball Valve Combines Union 
With Valve in One Unit 


A new concept, combining the functions 
of a union and a ball valve in one com- 
pact unit, has just been introduced. 

With the use of this valve, the necessity 
of installation of a separte union to pro- 
vide a breaking point in the line is elimi- 


nated. In-line maintenance is also possible | 
by the simple expedient of removing four 
bolts, lifting the center section (which 
contains all renewable parts) from the line 
and make necessary replacements. With 
the opening in the ball and seat rings 
maintaining the same smooth shape as the | 
inside of the pipe, resistance to flow is 

well below that of globe or gate valve and 





IDECO Masts are protected with 
TOTRUST Instant Dry Enamel! 


After exhaustive tests, Dresser-Ideco found that 
Totrust Instant Dry Enamel offers the best protection 


possible for their masts. 


Here’s why: 


@ maximum chemical salt air and weather resistance 


@ dries in minutes 
@ high gloss retention 


@ rusted or damp surfaces painted safely 


W&W has a full line of protective coatings for all oil 
industry painting problems. Write or phone for facts today. 


THE WILBUR & WILLIAMS COMPANY 


130 Lincoln Street, Boston (Brighton) 35, Mass. 
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Typical Scam DE-LINE annunci- 
ator cabinet showing plug-in and 
backlighted nameplate unit. Cabi- 
nets available in five standard 
widths, 3-5-7-9 or 11 alarm points 
wide, any number high. 


Even the most advanced auto- 
matic system needs the reliable 
monitoring that only good an- 
nunciators offer. And of those 
available only Scam gives you 
the benefit of broad standard- 
ization and interchangeability to 
cover the most specialized re- 
quirements. For instance, the 
DE-LINE annunciator can pro- 
vide, in one standard cabinet... 


1. Backlighted nameplates or 
bullseye indication. 

2. Sequential alarm identifica- 
tion. 


3. Easy adaption for use with 
Scam DU-ALL annunciators 
for HI-LO indication. 


4. Optional ringback or man- 
val reset functions by the 
operation of a slide switch. 


There are many other standard 
features of DE-LINE annuncia- 
tors that are usually provided 
only on special order — features 
that make them the most versa- 
tile available, capable of “grow- 
ing” with any control system. 
Write for literature or call any 
representative in the cities listed 
below. 


yy 7 


» FE aul soda 


~, 


INSTRUMENT CORP. 


Chicago 13, Illinois 
Phone GRaceland 7-7850 


SALES REPRESENTATIVES 


Atlanta ¢ Boston ¢ Buffalo « 
Cincinneti *« Cleveland ¢ Dalles « 
Detroit « H Indi 


Chicago 
Denver 
polis ¢ Kansas City 
los Angeles * Louisville ©¢ Minneapolis 
New Haven ¢ New York «© Philadelphic 
Phoenix ¢ Pittsburgh « Portland © St. Louis 
San Francisco * Seattle * Tulsa ©* Toronto 
end Vancouver, Canada 
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STOP ‘WHEN SPECS CALL FOR... 


bas Pip E JOINT ee - PROCESS 


- 
-_ 


ML @ 
Gasoila-2 
JOINT & SEALING COMPOUND ' 


Stop those leaks instantly, permanently, safely, economically! 
Gasoila does a perfect job . . . seals threaded connections, 
face joints, seams, gaskets. Over 40 years of wonderful 
results — no failures! Used everywhere . . . petroleum 
refining, pipe lines, tanks, aircraft, automotive, refrigeration, 
air conditioning, oil burners, ships, boats, etc., etc. 


STAYS ELASTIC * Easy 
to apply * Makes posi- 
tive joint —- but easy 
to take apart * Pre- 
vents corrosion * With- 
stands vibration * Write 


ask for Small Sample 


Insoluble in 


FEDERAL PROCESS CO.peamie 


Butone, etc. 


1120-B Citizens Bidg. °Cleveland 14, Ohio one Lab. 


» Spare the Chisel 


FOR RENT $e 


in DENVER, COLORADO | 


e LARGE OPEN OFFICE SPACE* WITH 
EXECUTIVE OFFICES, SUITABLE FOR 
BRANCH OR HEADQUARTERS OPERA- wo ee el 
TION. WILL DIVIDE. { t ruin ao volvable piece Of equipmen 


4 , merely because some part is rusted tight. 
@ This space is located in the heart of downtown ~S Apply Kroil, the amazing new chemical lubri- 
Denver with adequate parking and transportation a cont that creeps into millionth inch spaces 
available (proved by laboratory tests), dissolves rust, 


supplies necessary lubrication and 
@ Space available includes 14,000 square feet at $3.00 


per square foot, plus 4,450 square feet of basement storage 


space free of charge. r LOOSENS FROZEN PARTS 


@ This rental rate is well below the prevailing rate Se Oe eke Tey “he 
for this choice location. This space will provide ee ote ee 


P on ope ° have used KROIL for 10 years and are still depending 
maximum flexibility for any type of business oper- on it to save expensive labor and valuable parts. They 
ation. 


say: ‘Kroil loosened bushings after a 12-ton press had 
failed’ . . . ‘‘on repairing heat treat trolleys formerly 
destroyed every nut. Now Kroil saves them all, and 
time, too” ... 


* Space formerly occupied by TIME, Inc., Publishers of 
TIME, LIFE and FORTUNE magazines. 


For detailed information contact Van Holt Garrett Jr. You too should be using KROIL every day. Try it on money-back 
basis. Gallon $4.00; with Kroiler trigger squirt gun (shoots a 


Garreit-Bromfield & Co. drop or a stream 15 feet, if desired) $4.95, f. o. b. our factory. 
REALIOR 


KANO LABORATORIES 1094 Thompson Lane, Nashville 11, Tenn. 


= - STREET + DENVER 2, COLO. -  ACOMA 2-621 KANO LAP DR ATORIES 
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RAIN OR SNOW 
CAN MAKE 
CATWALKS 
DANGEROUS 


a 4 
MR 


a 


6 P| 
A 


Walkways, catwalks and treads 
made of solid wood, metal or 
other material can collect snow, 
rainfall, grease or oil and become 
dangerously slippery. 

But these walking surfaces, 
made of an open mesh of metal 
bars on edge, cannot collect these 
substances, leaving the surface 
always clean, dry and tractional 
for safer access to high places. 

As founders of the grating in- 
dustry, the Irving Company can 
draw upon over half a century of 
experience to supply you with 
quality grating products for cat- 
walks, treads and other practical 
and economical uses. 


“A FITTING GRATING 
FOR EVERY PURPOSE” 


Write for our 
General Grating Catalog. 


IRVING SUBWAY GRATING CO., = 
Originators of the Grating Indu 


Offices and Plants at 
5090 27th St., LONG ISLAND CITY 1, W. Y. 
1890 10th St., OAKLAND 23, CALIFORNIA 
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New Equipment... 


friction is reduced to a minimum. Oper- 
ation of the valve is unaffected by reversal 
of flow, as the ball is fitted with twin 
seals, one on either side. 


In order to accommodate a wide range 
of media, seat and seal materials may be 
of Buna-N, Hypalon, Neoprene, Natural 
Rubber or Teflon. Components made of 
these latter materials are easily inter- 
changeable by the method described above 
should the media in the system be changed 
following installation. Worcester Valve 
Co., Inc, Circle E23 green card last page 


Butterfly Valve With Rubber 
Seat Provides Tight Shutoff 


The production and availability of a 
new line of butterfly valves, featuring a 
rubber seating principle and unusual op- 
erating characteristics, is now announced. 

Advantages claimed for this new type 
of. butterfly valve include: lower operat- 
ing torque, adjustability of seat for tight 
shutoff, seat replacement without removal 
of shaft or operator, elimination of shaft 
sealing problems as the rubber seat is 
a continuous ring integral with the disc, 
and, increased operating cycles before part 
replacement or maintenance is necessary. 
Darling Valve & Manufacturing Co. 


Circle E24 green card, last page 


Change Single to Three 
Phase With New Converter 


Weighing only 39 pounds, this compact, 
light-weight converter changes single 
phase, 115 volt, 60 cycle AC to three 





MERCOID 


MERCURY SWITCH EQUIPPED 


PRESSURE CONTROLS 


Low Operating Pressure—High 
Over-Range Protection 


@ EXAMPLE APPLICATIONS 


1. Provide low suction protection on 
pumps where suction pressure may 
go to very high line pressures (up to 
2,500 psi.) 

2. As an interlock to prevent a door to 
@ pressure chamber from being opened 
until the pressure has dropped to atmos- 
pheric pressure (1” H2°) with over-range 
protection to 600 psi. 


@ TWO SERIES AVAILABLE 


Series DA-900: Bourdon tube operated. 
Over-range protection to 2,500 psi. 
Operating ranges 0-60 psi; 0-100 psi; 
0-150 psi; 0-300 psi. 


Series CP: Diaphragm operated. Over- 
range protection to 600 psi. Operating 
ranges 1”-60” pressure or 1”-60” 
vacuum. 


Both types available in various style cases- 


SEND IN YOUR CONTROL PROBLEM 
OR WRITE FOR BULLETINS CA-21 & CA-1P 


THE MERCOID CORPORATION 
4211Belmont Ave., Chicago41, Ill. 


For more data on advertised products, use Readers’ Service Cards, last page. 





Your 


STRUCTURAL STEEL and 
STEEL PLATE FABRICATION 
“ 


i 


We pride ourselves for “on 


e 
* 


time" delivery. Thoroughly ex- 
perienced staff of designers, engi- 
neers, and fabricators, to furnish the 
steel you want, when you want it. AISC 

members. ASME pressure vessels, tanks, 

heat exchangers, as well as structural steel. 
Location served by SP and MP railroads, and our 
dock is on the Intracoastal Waterway. Write, wire 


or phone for FACT FILE on our complete facilities. 


51. MARY IRON WORKS, INC. 


Steel Fabricators for over Half a Century 
FRANKLIN, LOUISIANA PHONE 820 





it'll Medel alt oealtes 
 eF- ee CT -Jal-se-hie) a 


2 eC 
Na 
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... for low cost inert gas production 


@ STRAUB Gas Generators provide a low cost, depend- 
able source of inert gas for blanketing or purging in a 
variety of chemical and petroleum processing operations. 


Compact, simple to operate and practically maintenance 
free, STRAUB Exothermic generators produce a gas con- 
sisting essentially of Nz and 


CO... A complete range of het Sao tie 


models is available in capac- 
ayers _ descriptive 


ities from 1500 to 20,000 


CF.H. 7 


A.A.STRAUB company, inc. 


4930 GRAYTON RD. CLEVELAND 11, OHIO 
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The VIKING 


GEAR-WITHIN-A-GEAR 
Rotary Pumping Principle 


. - . Operates equally well 
in either direction. 


. . « for all grit-free 
liquids. 


We invite 
your inquiries 


SOUTHERN 
ENGINE & PUMP COMPANY 


MAANUFACTURERS MACHINERY FACTORS «© CONTRACTORS 
Houston - Dallas - Kilgore - San Antonio - Edinburg 
Corpus Christi and Beaumont, Texas. 














Swe SWEETENING 


UNTREATED 


GASOLINE 
TREATED 3 
| GASOLINE 


TENNESSEE 


COPPER CHLORIDE 


Tennessee’s Copper Chloride was developed to 





effect efficient Mercaptans removal. 
Place your confidence in a basic producer 
of Copper Chemicals. 


Other products of interest— 
Ferric Sulfate—Copper Sulfate, 
Copper Oxide—Sulfur Dioxide. 


For samples make request on 


your company letterhead. 


2) BLL 


TENNESSEE 
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phase, 230 volt, 60 cycle current. Fre- 
quency is held constant within a fraction 
of a cycle. The durable aluminum alloy 
frame houses capacitator starter as well as 
both output and input receptacles, and is 
about 10 inches high without carrying 
handle. Intake and exhaust air vents are 
located in lower halves of endbells, mak- 
ing the converter drip proof. Heavy duty 
grease sealed ball bearings produce very 
little noise. Kato Engineering Co. 


Circle E25 green card, last page 


116 Page Furnace Manual 
Includes Installation Data 


The 1957 Edition of the Petrochem Iso- 
flow Furnace Manual has just been pub- 
lished. The scope of the 116 page manual 
has been broadened by the inclusion of 
data from over 1650 additional installa- 
tions. While written primarily for opera- 
tors of Petrochem-Isoflow furnaces, the 
manual will be of benefit to plant design- 
ers, operators and instrument men dealing 
with any type of heater. Petro-Chem 
Development Co. 


Circle E26 green card, last page 


Tower Packings Are Rated 
In Bulletin Just Released 


Three versatile tower packings are de- 
scribed in separate bulletins just released. 

Each packing is described completely 
with its particular application and test 
results obtained appearing in each bulletin. 

These tower packings are called Pana- 
pak, Stedman and Goodloe, 

Included in these bulletins are tables 
rating the packings at various reflux rates. 
Packed Column Corp. 


Circle E27 green card, last page 


Tube Cleaning and Descaling 
Described in New Manual 


A new 12-page catalog on a complete 
line of air motors and tool heads for all 
types of tube cleaning and descaling opera- 
tions is now available. The new catalog 
is intended as a complete manual of oper- 
ation, including complete parts data and 
application recommendations on the vari- 
ous types of motors and cutter heads. 
Gilmans, Ltd. 

Circle E28 green card, last page 


4 
Vapor Fractometer Provides 
4 4 
Continuous Process Analysis 

An industrial vapor fractometer, extend- 
ing the widely-used versatile and simple 
laboratory gas chromatography technique 
to continuous process stream analysis, has 
been introduced. 

The new instrument has been field tested 
on such typical applications as the anal- 
yses of butadiene product and raw mate- 
rial, alkylation feeds, ethylene, chlorinated 
hydrocarbons and general refinery streams 


New Equipment. « - 


containing both olefins and paraffins from 
methane through pentanes and pentenes. 
Other particularly promising applications 
include the analysis of synthesis gases used 
in the manufacture of ammonia, acetylene, 
methanol and ethylene oxide. 

Unusual design features of the model 
184 analyzer are a heat exchanger which 
insures thermal equilibrium between sam- 
ple and carrier gas, and a unique teflon 
dryseal sampling valve which accurately 
meters the sample volume and avoids ad- 
sorption effects of lubricants. Perkin-Elmer 
Corp. Circle E29 green card, last page 
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‘Giraffe’ From Mechanical 
Zoo Has 50 Foot Neck 


This is the ‘Giraffe,’ mechanical variety, 
a highly trained and useful industrial 
species, according to the results in the 
short time it has been used at Esso Stand- 
ard Oil Co.’s refinery in Baton Rouge, La. 
Its hydraulic neck stretches up to 50 feet 
in the air and swings around in a full 
circle, eliminating the erection of scaffolds 
on many types of jobs, says Esso Standard. 
The equipment is actually named “the 
Giraffe.” The two Esso employes in the 
photo, operating the controls from their 
perch in mid-air, show how the equipment 
can lift them to various working levels. 
Pitman Manufacturing Co. 


Circle E30 green card last page 
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advertiser indicates that detailed 
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the firm will be found in The 1957 
Refinery Catalog. 
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When Wyatt Metal Works set up its sheet- 
metal* shop in 1913, it assured the 
rancher and the contractor the best 
that material and workmanship 

of that day could provide. 
Now WYATT METAL & 
BOILER WORKS, with 
facilities for fabricating metal 
as thick as five inches, makes 
certain that the processing in- 
dustries have the best that 
materials and workmanship of this 


day can provide. 


UNCHANGING POLICY 
for EVER-CHANGING INDUSTRY 


*Corrugated Metal Products are still a substantial part of 


Wyatt’s output. 


Wyatt’s Plastics, Inc., now in its third year of matching 


the pattern of its parent company. 
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= CONTRACT ENGINEERING : with a difference 
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from initial negotiations ...to “on stream” 
you deal with Badger principals 


An engineering project handled by Badger 

is a group effort involving many highly developed 
skills. And from first contact until the project is 
complete these experienced specialists are headed by a 
Badger Key Man. More than just a sales engineer, 

he is always a Badger principal — always the Key 
Man in the execution of the project. 


This sensible operating policy, which channels 
project liaison, coordination and administration 
You first make contact with Badger through a company principal, is important to you and 


through a Key Man as he works with . 3 + Fs 5 
you and your engineering staff in pin- your project. You will find that most policy level 
pointing your processing and economic ss Ait ° 2 ° 
problems. decisions can be made on the spot as situations require. 
Further, the Key Man’s depth of experience means 
you deal with an executive-engineer who talks your 
language — knows your problems and how to 
find their solutions. 


Many clients say Key Man Policy is the Badger 
difference that makes the difference. Wouldn't it 
be wise to inquire how it could serve to make 
your projects more successful? 


The Key Man, acting in your behalf, 
takes your problem to Badger en- 
gineering specialists for preliminary 
study and evaluation. 
MANUFACTURING COMPANY 
230 Bent St., Cambridge, Mass 
New York, N. Y. ¢ Houston, Texas 
In Europe: Badger-Comprimo N.V., The Hague 
Badger-Comprimo S.A., Antwerp 
ENGINEERS + CONTRACTORS + DESIGNERS » MANUFACTURERS 


With recommendations approved and 
construction underway, the Badger Key 
Man is still on the spot coordinating 
activities. He remains in charge until 
your project is complete. 





